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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

L TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 
lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directiy" in the sense that they rely on information directly related to the 
discovered protein {i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 
"indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 
case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 
and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
cloned genes or degenerate variants thereof especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
Hie invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ED NO: 1-1350. The polypeptides sequences are designated SEQ 
ID NO: 1351-2700. The nucleic acids and polypeptides are provided in the Sequence Listing. In 
the nucleic acids provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is 
thymine; and N is any of the four bases. In the amino acids provided in the Sequence Listing, * 

1 0 corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO:1-1350 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 

15 domain or truncation of the peptides encoded by SEQ ID NO:1-1350 . A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
IDNO:1-1350 or a degenerate variant or fragment thereof. The identifying sequence can be 100 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information y 
20 from the nucleic acid sequences of SEQ ID NO: 1 -1350. The sequence information can be a 
segment of any one of SEQ ID NO: 1-1350 that uniquely identifies or represents the sequence 
information of SEQ ID NO:1-1350. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
25 a nucleic acid array. In one embodiment, segments oT sequence information is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat 

This invention also includes the reverse or direct complement of any of the nucleic acid 
30 sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous applications in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
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full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: I - 1 350 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays that 
5 are well known in the art In a particularly preferred embodiment, the nucleic acid sequences of 
SEQ ID NO: 1-1 350 or novel segments or parts of the nucleic acids provided herein are used in 
diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollratii 
et al., Science 258:52-59 (1 992), as expressed sequence tags for physical mapping of the human 
genome. 

1 0 The isolated polynucleotides of the invention include, but are not limited to, a 

polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 -1 350; a 
polynucleotide comprising any of the full length protein coding sequences of SEQ ED NO: 1 -1350; 
and a polynucleotide comprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ED NO: 1- 1350. The polynucleotides of the present invention also include, but 
.15 are not limited to, a polynucleotide that hybridizes under stringent hybridization conditions to (a) 
the complement 6f any one of the nucleotide sequences set forth in SEQ IDNO:1-1350; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
(e.g., SEQ ID NO: 1351-2700); (c) a polynucleotide which is an allelic variant of any 
polynucleotides recited above; (d) a polynucleotide which encodes a species homolog (e.g. 

20 orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of any of the polypeptides comprising an amino acid 
sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 
"25 full length or mature protein. Polypeptides of the invention also include polypeptides with 

biological activity that are encoded by (a) any of the polynucleotides having a nucleotide sequence 
set forth in SEQ ID NO:1-1350; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 

30 equivalents" thereof (e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated. The 
polypeptides of the invention may be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells (e.g. host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
hydrophilic, e.g. , pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
5 the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 

10 protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 

15 or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 

20 expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 

25 of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 

30 which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutical^ acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 

35 expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, b 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
5 a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
10 invention in a sample comprising contacting the sample with a compound that binds to and form 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
1 5 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 

20 (z.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for Hie identification of compound: 
that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 

25 compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/compound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound the binds to a 

30 polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases o 
disorders as recited herein comprising administering compounds and other substances that 

35 modulate the overall activity of the target gene products. Compounds and other substances can 



5 



WO 01/57188 



PCT/US01/03800 



effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
5 polynucleotides to which they have homology (set forth in Table 2). If no homology is set forth 
for a sequence, then the polypeptides and polynucleotides of the present invention are useful for 
a variety of applications, as described herein, including use in arrays for detection. 



1 0 4. DETAILED DESCRIPTION OF THE INVENTION 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

1 5 " The term "active" refers to those forms of the polypeptide which retain the biologic 

and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 

20 natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

25 The terms "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 
complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 

30 complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 

35 and continuous source of germ cells for the production of gametes. The term primordial germ 
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cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly ■ 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 

5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 

10 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

1 5 "oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 

20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 

25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 

30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 

35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
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be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mKNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
5 IDNOs:l-1350. 

Probes may, for example, be used to determine whether specific mKNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et aL, 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
10 art. Probes of the present invention, their preparation and/or labeling are elaborated in 
Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

15 The nucleic acid sequences of the present invention also include the sequence 

information from the nucleic acid sequences of SEQ ID NO.1-1350. The sequence information 
can be a segment of any one of SEQ ID NO: 1-1350 that uniquely identifies or represents the 
sequence information of that sequence of SEQ ID NO:1-1350. One such segment can be a 
twenty-mer nucleic acid sequence because the probability that a twenty-mer is fully matched in 

20 the human genome is 1 in 300. In the human genome, there are three billion base pairs in one set 
of chromosomes. Because 4 20 possible twenty-mers exist, there are 300 times more twenty-mer s. 
than there are base pairs in a set of human chromosomes. Using the same analysis, the 
probability for a seventeen-mer to be fully matched in the human genome is approximately 1 in 
5, When these segments are used in arrays for expression studies, fifteen-mer segments can be 

25 used The probability that the fifteen-mer is fully matched in the expressed sequences is also 
approximately one in five because expressed sequences comprise less than approximately 5% of 
the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

30 with a single mismatch is calculatedby multiplying the probability for a full match (1+4 25 ) times the 
increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame," ORF, means a series of nucleotide triplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
5 sequence if the promoter controls the transcription of the coding sequence. While operably 
linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
1 0 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 
differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
15 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 200 amino acids, more preferably less 
than 150 amino acids and most preferably less than 100 amino acids. Preferably the peptide is 
from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 
20 length to display biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells that, 
have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, 
acetylation, carboxylation, glycosylation, phosphorylation, lipidation and acyiation. 
25 The term "translated protein coding portion" means a sequence which encodes for the full 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
30 produced by processing in the cell which removes any leader/signal sequence. The mature 
protein portion may or may not include the initial methionine residue. The methionine residue 
may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 
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The term "derivative" refers to polypeptides chemically modified by such technique's as 
ubiquitination, labeling (e.g. , with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
5 in human proteins. 

The term "variant" (or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions., and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 

10 the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 

15 substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 

20 affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, r.e., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 

25 nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include ~ 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 

30 "deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 

amino acids. The variation allowed may be experimentally determined by systematically making 
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 
Alternatively, where alteration of function is desired, insertions, deletions or 

35 non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
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can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
5 for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 

10 macromolecules, e.g. , polynucleotides, proteins, and the like. In one embodiment, the 

polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

1 5 The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 

20 polypeptides present in their natural source. 

The term "recombinant, 11 when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant (e.g. , microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g. , yeast) expression systems. As a product, "recombinant microbial" 

25 defines a polypeptide or protein essentially free of native endogenous substances and 

unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

30 The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRN A and translated into protein, and (3) 

35 appropriate transcription initiation and termination sequences. Structural units intended for use 
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in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
5 recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 

10 to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 

.15 ~can be prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly (e.g., soluble proteins) or partially (e.g. , receptors) from the cell in which they are 

20 expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, 
P.A. and Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells 
(e.g. Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 

25 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

30 The term "stringent" is used to refer to conditions that are commonly understood in the 

art as stringent. Stringent conditions can include highly stringent conditions (r.e., hybridization 
to filter-bound DNA in 0.5 M NaHP0 4 > 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e,, 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 

3 5 described herein in the examples . 
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In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 
hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 

10 35% (i.e. , the number of individual residue substitutions, additions, and/or deletions in a 

substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 

15 listed sequence by no more than 30% (70% sequence identity); in a variation 6f this 

embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a further variation of this 
embodiment, by no more than 10% (90% sequence identity) and in a further variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e.g., 

20 mutant, amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 85% sequence identity, more 
preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 
at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 

25 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% sequence identity, more preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, and most preferably at least about 
95% identity, more preferably at least about 98% sequence identity, and most preferably at least 

30 about 99% sequence identity. For the purposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence (e.g., via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g. , using the Jotun Hein method (Hein, J. 
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(1990) Methods Enzymol. 183:626-645). Identity between sequences can also be determined by 
other methods known in the art, e.g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. ■ 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DN A is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO:M350 ; a polynucleotide encoding any one of the peptide 
sequences of SEQ ID NO:1351-2700; and a polynucleotide comprising the nucleotide sequence 
encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO:1351-2700. The polynucleotides of the present invention also include, but are not limited to, 
a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of the 
nucleotides sequences of SEQ ID NO:1-1350 ; (b) nucleotide sequences encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 1351 -2700. 
Domains of interest may depend on the nature of the encoded polypeptide; e.g., domains in 
receptor-like polypeptides include ligand-binding, extraceUular, transmembrane, or cytoplasmic 
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domains, or combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

5 The polynucleotides of the invention include naturally occurring or wholly or partially 

synthetic DNA, e.g., cDNA and genomic DNA, and KNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences disclosed 
1 0 herein. The corresponding genes can be isolated in accordance with known methods using the 

sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art For example, full length cDNA or genomic DNA that 
15 correspondstoany of the polynucleotides of SEQ ID NO:1-1350 can be obtained by screening 
appropriate cDNA or genomic DNA libraries under suitable hybridization conditions using any of 
the polynucleotides of SEQ ID NO:1-1350 or a portion thereof as apiobe. Alternatively, the 
polynucleotidesof SEQ ID NO:1-1350 may be used as the basis for suitable primer(s) that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDN A libraries. 
20 The nucleic acid sequences of the invention can be assembled from ESTs and sequences 

(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

25 The polynucleotides of the invention also provide polynucleotides including nucleotide 

sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, more typically at least about 90%, 91%, 92%, 93%, 94%, and even more typically at 

30 least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ IDNO.1-1350, or complements thereof, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 

35 preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 20 nucleotides or more that 
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are selective for (Le. specifically hybridize to any one of the polynucleotides of the invention) 
are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 
differentiate polynucleotide sequences of the invention fiom other polynucleotide sequences in 
the same family of genes or can differentiate human genes from genes of other species, and are 
5 preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 
specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1-1350, a 
representative fragment thereof, or a nucleotide sequence at least 90% identical, preferably 95% 
10 identical, to SEQ ID NO: 1-1350 with a sequence from another isolate of the same species. 
Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other words, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated. 
1 5 ' The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO:1-1350, can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, S J. J Mol. EvoL 36 290-300 (1993) and Altschul 
S.F. et al. J. Mol. Biol. 21:403-410(1990)). Alternatively a FASTA version 3 search against 
20 Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
25 ' The invention also encompasses allelic variants of the disclosed polynucleotides or 

proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed .to sequences which 
30 encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
35 polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
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acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-tenninal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

In a preferred method, polynucleotides encoding the novel amino acid sequences are 
changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 . 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 
amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 
technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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' of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 

5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 

1 0 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-1350, or functional 
equivalents thereof, may be used to generate recombinant DNA molecules that direct the 
expression of that nucleic acid, or a functional equivalent thereof in appropriate host cells. Also 
- 1 5 included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

20 plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 

25 vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-1 350 or a fragment thereof or any other 

30 polynucleotides of the invention. In one embodiment, the recombinant constructs of the present 
invention comprise a vector, such as a plasmid or viral vector, into which a nucleic acid having 
any of the nucleotide sequences of SEQ ID NO:1-1350 or a fragment thereof is inserted, in a 
forward or reverse orientation. In the case of a vector comprising one of the ORFs of the'present 
invention, the vector may further comprise regulatory sequences, including for example, a 

35 promoter, operably linked to the ORF. Large numbers of suitable vectors and promoters are 
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known to those of skill in the art and are commercially available for generating the recombinant 
constructs of the present invention. The following vectors are provided by way of example. 
Bacterial: pBs, phagescript, PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, 
pMH46a (Stratagene); pTrc99A, pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). 
5 Eukaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL 
(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al, 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 

10 suitable expression control sequences are known in the art General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 

15 (transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HS V thymidine 

20 kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-L Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli 
and S. cerevisiae TRP 1 gene, and a promoter derived from a highly-expressed gene to direct 

25 transcription of a downstream structural sequence. Such promoters can be derivedirom operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 

30 periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
sequence encoding a desired protein together with suitable translation initiation and termination 

35 signals in operable reading phase with a functional promoter. The vector will comprise one or 
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more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include R coli, Bacillus subtilis, Salmonella typhimurium and various species 
within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
5 employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
(ATCC 37017). Such commercial vectors include, for example, pKK2230 (Pharmacia Fine . 
10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 
1 5 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification . 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et aL, Nat. Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 

25 4.3 ANTISENSE- 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO.1-1350, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 

30 encoding a protein, e.g., complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an mKNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
100, 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 135 1-2700 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID 
NO: 1-1 3 50 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 

5 to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region 1 ' of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5 1 and 3' sequences which flank t&e coding region that are not 
translated into amino acids (i.e., also referred to as 5 r and 3' untranslated regions). 
10 Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g. , SEQ 

ID NO:1-1350), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of a mRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 
-15 the antisense oligonucleotide can be complementary to the region surrounding the translation 

start site of amRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 

20 chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 

25 include: 5-fiuorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetyIcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

30 7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2«thioxrracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

35 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e. s RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

5 The antisense nucleic acid molecules of the invention are typically administered to a 

subj ect or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation* The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 

10 an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 

1 5 such that they specifically bind to receptors or antigens expressed on a selected cell surface, e. g. , 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 

20 control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a n omeric nucleic acid molecule. An -anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -uni t s, the 
strands run parallel to each other (Gaultier et al (1987) Nucleic Acids Res 15: 6625-6641). The 

25 antisense nucleic acid molecule can also comprise a 2 -o-methylribbnucleotide (Inoue et ah 

(1987) Nucleic Acids Res 15: 6 13 1-6 148) or a chimeric RNA -DNA analogue (Inoue etal (1987) 
FEBSLett2\S\ 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

30 In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 

35 translation of a mRNA. A ribozyme having specificity for a nucleic acid of fee invention can be 
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designed based upon the nucleotide sequence of a DNA disclosed herein (le. , SEQ ID NO:l - 
1350). For example, a derivative of a Tetrahymena L-19 IVS KNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in a SECX-encoding mRNA* See, e.g., Cech et al U.S. Pat. No. 4,987,071; and Cech et 
al U.S. Pat No. 5,1 16,742. Alternatively, SECX mRNA can be used to select a catalytic RNA 
having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et al, 
(1 993) Science 26 1 : 14 1 1- 141 8. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
' structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. et al (1992) Ann. N. Y. Acad. Set 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g, the stability, hybridization, or 
solubility of the molecule. For example, tiie deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al (1996) above; 
Peny-O'Keefe et al (1 996) PNAS 93: 14670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 
example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 
primers for DNA sequence and hybridization (Hyrup et al (1996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
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combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g. , RNase H and DNA polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 

5 the nucleobases, and orientation (Hymp (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g. , 
5 1 -(4-methoxytri1yl)amino-5 l -deoxy--thymidine phosphoramidite, can be used between the PNA 

10 and the 5* end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3* 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3' PNA segment. See, Petersen et al (1975) Bioorg Med Chem 
Lett5: 1119-11124. 

15 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides {e.g. , for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al, 1989, Proc. Natl. Acad. Set. U.S.A. 86:6553-6556; 
Lemaitre et al, 1987, Proc. Natl Acad. Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 

20 oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

25 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
35 increase, expression of endogenous polypeptide. Cells can be modified (e.g. , by homologous 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
5 No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 

Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g. , ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
10 sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
15 calcium phosphate transfection, DEAE, dextran, mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a . 
heterologous protein under the control of the EMF. 
20 Any host/vector system can be used to express one or more of the OKFs of the present 

invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as R coli and B. subtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
25 be expressed in mammalian cells, yeast, bacteria, or other cells-under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al. } in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
30 York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS cells, Chinese Hamster Ovary 
35 (CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
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cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 
from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
.agents. - . 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of prompters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
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sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 

5 gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 

10 the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 

15 more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 

20 Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 

25 PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 

PCT/US90/06436 (W09 1/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

30 The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising: the amino acid sequences set forth as any one of SEQ ID NO: 1 35 1 -2700 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO:1-1350 or the 
corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 

35 polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO: 1-1350 or (b) 
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polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO:1351- 
2700 or (c) polynucleotides that hybridize to the complement of the polynucleotides of either (a) 
or (b) under stringent hybridization conditions. The invention also provides biologically active 
or immunologically active variants of any of the amino acid sequences set forth as SEQ ID 
NO:1351-2700 or the corresponding full length or mature protein; and "substantial equivalents" 
thereof (e.g., with at least about 65%, at least about 70%, at least about 75%, at least about 80%, 
at least about 85%, 86%, 87%, 88%, 89%, at least about 90%, 91%, 92%, 93%, 94%, typically at 
least about 95%, 96%, 97%, more typically at least about 98%, or most typically at least about 
99% amino acid identity) that retain biological activity. Polypeptides encoded by allelic variants 
may have a similar, increased, or decreased activity compared to polypeptides comprising SEQ 
IDNO:1351-2700. 

Fragments of the proteins of the present invention which are. capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/TechnoLogy 10, 773-778 (1992) and in R.S. McDowell, et al. 3 J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membranetound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are folly secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
5 structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
10 therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As usfed herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
15 which the cell normally produces at a lower leveL One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 
20 culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
25 culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or'protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
30 methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-afBnity chromatography. See, e.g., Scopes, Protein Purification: Principles and 
Practice, Springer-Yexlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
35 Manual; Ausubel et al. s Current Protocols in Molecular Biology. Polypeptide fragments that 
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retain biological/inmiunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 
domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
5 the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g. , small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
10 cell/animal death of prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g. , ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO:1351-2700. 
15 The protein of the invention may also be expressed as a product of transgenic animals, 

e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or germ cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
20 deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
25 molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
30 systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
35 retain protein activity in whole or in part and are useful for screening or other immunological 
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methodologies may also be easily made by those skilled in the art given the disclosures herein. 
Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
5 an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 
(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
1 0 invention is "transformed. " 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (z.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
15 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 
20 Alternatively, the protein of the invention may also be expressed in a form which will 

facilitate purification. For example, it may be expressed as a fusion protein, such as those of , 
maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
25 respectively. The protein can also"be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 
Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 
modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 
provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 
steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et ah, Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
University of Wisconsin, Madison, WI), BLAST?, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al. s J. Comp. 
Biol, Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 
(Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NTH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 
Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the invention can 
correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
5 portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other * 
polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
10 the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in which the 
polypeptide sequences of the invention are fused to the C-terminus of the GST (Le., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
1 i5 the polypeptide sequences according to the invention comprises one or. more domains are fused 
to sequences derived from a member of the immunoglobulin protein fomily . The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo. 
20 The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition of the ligand/protein interaction may be useful therapeutically for both the treatment of 
proliferative and differentiative disorders, e,g., cancer as well as modulating (e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 
25 to identify molecules that inhibit the interaction of a polypeptide of the invention witbra ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
30 appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enrymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
35 subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fiision moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated KNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the inventionallows for modification of cells to 
permit, increase, or decrease, expressionof endogenous polypeptide. Cells can be modified (e.g., by 
5 homologous recombination) to provide increasedpolypeptide expression by replacing, in whole ot 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 
operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 
10 International PublicationNo. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g. , ada, dhft, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
15 co-amplificationof the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 
20 replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
25 protein produced may be replaced, removed, added, or otherwise modified by targeting. These 

sequences include poly adenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
30 under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
35 occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
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added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 
of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 

5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 
not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

10 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
■ U.S. Patent No. 5,578,461 to Sherwin et ah; International Application No. PCT/US92/09627 
(WO93/09222)by Selden et al.; and International Application No. PCT/US90/06436 

1 5 (W09 1 /06667) by Skoultctri et al . , each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

20 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 

30 Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 

35 replacing the homologous promoter to provide for increased protein expression. The homologous 
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promoter-can be supplemented by insertion of one or more heterologous enhancer elements 
known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g. , homologous recombination or knock out strategies, of animals that feil to express 

5 polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

10 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

1 5 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 

20 Publication No. W094/28 122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 

25 homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

30 The polynucleotides and proteins of the present invention are expected to exhibit one or 

more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 

35 mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 

5 polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 

10 indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically, recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 

15 or in one of the other physiological pathways described herein. 

4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
* community for various purposes. The polynucleotides can be used to express recombinant 
20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the 

corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 

polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 

35 the binding interaction. 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 
invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
5 HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
10 Humans); Takai et al., J. Immunol 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 

145:1706-1712, 1990; Bertagnolli etal., Cellular Immunology 133:327-341, 1991; Bertagnolli, 
etal.,L Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
- 15 Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 

eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
20 include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries etal., J.Exp. Med. 173:1205-1211, 1991; Moreau etal. Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
25 and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 
U.S.A. 83:1857-1861, 1 986; Measurement of human Interleukin 1 1 -Bennett, F, Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 
30 9-Ciarletta, A., Giannotti, J, Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
35 Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 11:405-411, 1981; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 
germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 
for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines may 
be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell facto (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 
3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 
inflammatory protein 1 -alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 
undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by- illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
of neural cells and for the regeneration of nerve and brain tissue, Le. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 
promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (W obus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 
accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
5 proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 

10 and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erytbroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 

15 irradiation/chemotherapy to stimulate the production of erythroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the growth and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 

20 treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 

25 paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e. s in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) . 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

30 Suitable assays for proliferation and differentiation of various hematopoietic lines are 

cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
35 and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81 :2903-2915, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among others, 
proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et aL eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 

5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 
with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et aL eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, NY. 1994; Neben et 
aL, Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. L Freshney, et al. eds. Vol pp. 1-21, 

10 Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 
stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R, L 
Freshney, et aL eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1 994. 

15 

4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

20 A polypeptide of the present invention which induces cartilage and/or bone growth in 

circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 

25 artificial joints. De novo bone formation induced by an osteogenic agent contributes to the 
repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
defects in humans and other animals. Such a preparation employing a tendon/ligament-like 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 
induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament-forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 
return imvivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 
cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 
system diseases, such as- Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 
composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
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kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 
5 A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
1 0 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 
Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
15 WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84 (1978). 

20 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or immune 
suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 
herpes viruses, mycobacteria, Leishmania spp,, malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 
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Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 
autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
5 disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
* including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drag reactions, food allergies, insect 
venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
10 Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
15 polypeptides or antagonists thereof on allergic reactions can be evaluated by. in vivo animals 

models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 
20 Using the proteins of the invention it may also be possible to modulate immune 

responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
25 generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 

30 of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 

35 function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
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transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 
followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant Moreover, a lack of costimulation may also be sufficient 
5 to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated adirrinistration 
of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 
The efficacy of particular therapeutic compositions in preventing organ transplant 
10 rejection or GVHD can be assessed using animal models that are predictive of efficacy in 

humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
aL, Science 257:789-792 (1992) and Turka et al, Proc. Natl. Acad. Sci USA, 89:1 1102-11 105 
15 (1992). In addition, murine models of GVHD (see Paul ed„ Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
20 reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
25~ reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 

long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
30 collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 

myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 
840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
35 responses may be in the form of enhancing an existing immune response or eliciting an initial 
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immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

Alternatively, anti-viial immune responses may be enhanced in an infected patient by 
5 removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transf ect them with a nucleic acid encoding a protein of the present 
1 0 invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the transfected tumor cells. In 
1 5 addition, tumor cells which lack MHC class I or MHC class H molecules, or which fail to 

reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g. , a cytoplasmic-domain truncated portion) of an 
■ MHC class I alpha chain protein and JJ 2 microglobulin protein or an MHC class II alpha chain 
protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
20 proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class H associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
25 of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 

tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 
following methods: 

30 Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 

those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et aL, Proc. Natl. Acad. Sci. USA 

35 78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
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Immunol. 135:1564-1572, 1985; Takai et al., L Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 
Cellular Immunology 133:327-341, 1991; Brown etal., J.Immunol. 153:3079-3092, 1994. 
Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
5 will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 
10 Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 

that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
15 Humans); Takai et al., J. Immunol. 13-7:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 
Guery et al., J. Immunol. 134:536-544, 1995; Inabaet al., Journal of Experimental Medicine 
20 173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 1 82:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 
25 Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 

that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
30 145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1 :639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al., Blood 84:11 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:1 1 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 
35 Proc. Nat. Acad Sci. USA 88:7548-7551 , 1991 . 
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4.10.8 ACTIVm/INHffilN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 

5 characteristics. Inbibins are characterized by their ability to inhibit the release of follicle 

stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 
alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 

10 spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homaiimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 
a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 

15 polypeptide of the invention may also be useful for advancement of the onset of fertility in 

sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods. 

20 Assays for activin/inhibin activity include, without limitation, those described in: Vale et 

al., Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale et al., Nature 
321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

25 4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammaUan cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 

30 receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 
modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 

35 immune responses against the tumor or infecting agent. 
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A protein or peptide has chemotactic activity foT a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 
Assays for chemotactic activity (which will identify proteins that induce or prevent 
chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 
cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et aL J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Qruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 

Therapeutic compositions of the invention can be used in the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
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invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated wilh a cancer 
5 condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
10 compositions of the invention may be effective in adult and pediatric oncology deluding in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
1 5 cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 
20 kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma andKarposi's sarcoma. 
25 Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be . 
adininistered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
30 effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as a 
portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
35 acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
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Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 
with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethiinide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (VI 6-213), 
Floxuridine, 5-Fiuorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 
Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen*mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MIX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Ihiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, AzacMdine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 
Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 

In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 1 8 and Ch 21), 
tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 189-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LI GAISTD ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
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and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
integrins and their ligands) and receptor/Ugand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
5 receptor/Ugand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/Ugand 
interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the foUowing methods: 

10 Suitable assays for receptor-Ugand activity include without limitation those described in: 

Current Protocols in Immunology, Ed by J. E. Cotigan, A. M. Kruisbeek, D. H. Margulies, E. M. 
Shevach, W. Strober, Pub. Greene PubUshing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of CeUular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et at, J. Exp. Med. 168:1145-1 156, 1988; 
15 Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
Ugand(s) thereby transmitting the biological activity of that Ugand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
20 overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 
partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or Ugand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
25 Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 1 82 (1990) Academic 
Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon-14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

30 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
35 sotid support, borne on a cell surface or located intracellularly. One method of drug screening 
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utilizes eukaryotic or prokaxyotic host cells which are stably transformed with recombinant 
nucleic acids expressing the polypeptide or a fragment thereof Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of 
5 complexes between polypeptides of the invention or fragments and the agent being tested or 
examine the diminution in complex formation between the novel polypeptides and an 
appropriate cell line, which are well known in the art 

Sources for test compounds that may be screened for ability to bind to or modulate (i e. 3 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
10 organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 
1 5 The sources of natural product libraries are microorganisms (including bacteria and 

fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
20 review, see Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
25 peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
BiotecknoL 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Domer et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
30 Identification of modulators through use of the various libraries described herein permits 

modification of the candidate "hit" (or "lead") to optimize the capacity of the "hif ' to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
35 for either cell/animal death or prolonged survival of the animal/cells. 
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The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (f.e., increase or decrease) biological activity of a polypeptide of the invention. 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The response of the two cell populations to the addition of 
ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 
inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries _ 
comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 
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4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn f s disease or resulting from 
over production of cytokines such as TNF or IL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as foi 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

4.10.16 LEXJKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 
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therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
5 limited to the following lesions of either the centrial (including spinal cord, brain) or peripheral 
nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sev£r a portion of the nervous system, or compression 
injuries; 

10 (ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 

results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 

1 5 immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

20 sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 

25 callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 

30 neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 
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Therapeutics which are useful according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 
5 (i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vfvo, e.g. , 
choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

1 0 Such effects may be measured by any method known in the art. In preferred, 

non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 

1 5 be measured by bioassay , enzymatic assay, antibody binding, Northern blot assay, etc., 

depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g. , weakness, motor neuron 
conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

20 invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

25 muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease) . 

4.10.18 OTHER ACTIVITIES 

30 A polypeptide of the invention may also exhibit one or more of the following additional 

activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color,.eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 

35 (such as, for example, breast augmentation or diminution, change in bone form or shape); 



60 



WO 01/57188 



PCTYUS01/03800 



effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or components); effecting behavioral characteristics, including, without 

5 limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 

10 hyperproliferative disorders (such as, for example, psoriasis); immunogjobulin-iike activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune responsp against such protein or another material or 
entity which is cross-reactive with such protein. 

15 4.10.19 IDENTIFICATION OF POLYMORPHISMS . 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
20 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

25 Polymorphisms can be identified in a variety of ways known in the art which all- 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

30 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

35 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
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absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention- In the alternative, any one of the nucleotide sequences of the present 
5 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

10 4.10-20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at, 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 23:129. 

15 Induction Qf the disease can be caused by a single injection, generally intradermally, of a 
suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 

20 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 1 8, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 

25 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
30 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 
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One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 

5 exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.01 fig/kg to 100 mg/kg of body weight, with 

10 the preferred dose being about 0. 1 ^g/kg to 1 0 mg/kg of patient body weight. For parenteral 

administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 

15 additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

20 A protein or other composition of the present invention (from whatever source derived, 

including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 

25 may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"phannaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 

30 invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

M-CSF, GM-CSF, TNF S IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-l 1, IL-12, 
IL-13, IL-14, IL-1 5, IFN, TNF0, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 

35 include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 
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factor (PDGF), transfonning growth factors (TGF-a and TGF-0), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
5 treatment. Such additional factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or antithrombotic factor, or anti- 

10 inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, EL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 

1 5 invention may comprise a protein of the invention in such multimeric or complexed fonn.- 
As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 

20 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 

25 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

30 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

35 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
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hematopoietic factors, protein or other active ingredient of the present invention may be * 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 
5 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factors), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
10 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
1 5 , ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often 
in a depot or sustained release formulation. In order to prevent the scarring process frequently 
20 occurring as complication of glaucoma surgery, the compounds may be administered topically, 
-for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
afflicted tissue. 

25 The polypeptides of the invention are administered by any route that delivers an effective 

dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

30 similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention thus may 
35 be formulated in a conventional manner using one or more physiologically acceptable carriers 
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comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

5 lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 
invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the pharmaceutical composition of the invention may additionally contain a solid 

10 carrier such as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. When administered in liquid 
form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 

15 pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

20 When a therapeutically effective amount of protein or other active ingredient of the 

present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 

25 the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 
other vehicle as known in the art The pharmaceutical composition of the present invention may 

30 also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, Ringer's 
solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
to the barrier to be permeated are used in the formulation. Such penetrants are generally known 

35 in the art. 
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For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutical^ acceptable earners well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
5 treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
10 gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 

carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
1 5 talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 
20 gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 

sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
25 stabilizers may be added. All formulations for oral administratiorrshould be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 
30 pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 

dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount Capsules and cartridges of, eg., gelatin for use 
in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 
35 suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
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administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 

5 stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 

10 triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 

1 5 suitable vehicle, e.g. , sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 

20 implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 

25 system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 
polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1 : 1 with a 5% dextrose in water solution. This co-solvent 

30 system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 

35 biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
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sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 

5 Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent 
Various types of sustained-release materials have been established and are well known by those 
skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 1 00 days. Depending on the chemical nature and the 

10 biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

15 polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 
properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

20 monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
protein(s) or other active ingredient(s) of present invention along witb protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 

25 lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 

30 MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 

35 . which protein of the present invention is combined, in addition to other pharmaceutically 
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acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 

5 liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871 ; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and severity of 

10 the condition being treated, and on the nature of prior treatments which the patient has 

undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 
attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or.other active ingredient 

15 of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
contain about 0.01 jig to about 100 mg (preferably about 0.1 \ig to about 10 mg, more preferably 
about 0.1 \ig to about 1 mg) of protein or other active ingredient of the present invention per kg 

20 body weight For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 
composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 

25 delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
described above, may alternatively or additionally, be administered simultaneously or 
sequentially with the composition in the methods of the invention. Preferably for bone and/or 

30 cartilage formation, the composition would include a matrix capable of delivering the 

protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 
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The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 
may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

5 hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 

1 0 mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The biocer amies may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 
glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 

1 5 In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 

cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

20 hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 

carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 

25 total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the- polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 
compositions, proteins or other active ingredients of the invention may be combined with other 

30 agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 

question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-P), and 
insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary applications. 

35 Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
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patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 
modify the action of the proteins, e.g,, amount of tissue weight desired to be formed, the site of 

5 damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 
and with inclusion of other proteins in the pharmaceutical composition. For example, the 
addition of other known growth factors, such as IGF I (insulin like growth fector I), to the final 

10 composition, may also effect the dosage. Progress can be monitored by periodic assessment of 
tissue/bone growth and/or repair, for example, X-rays, histomorphometric determinations and 
tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 

1 5 mammalian subject Polynucleotides of the invention may also be administered by other known . 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

20 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 

25 effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 

30 circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (f.e. 3 the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such information can be used to more accurately determine useful doses in humans. 
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A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for detennining the LD50 (the dose lethal to 50% of the 
population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 
of circulating concentrations that include the ED S0 with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 
individually to provide plasma levels of the active moiety which are sufficient to maintain the 
desired effects, or minimal effective concenlxation (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should be 
administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the invention 
will be in the range of about 0.01 ^ig/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 (ig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

The amount of composition administered will, of course, be, dependent on the subject 
being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 
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The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, ie. 9 molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fab, Fab' and F( a b*)2 
fragments, and an Fab expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgGu IgG 2 , and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 1351), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 
epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 
15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g. , a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 
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indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 

to encode surface residues useful for targeting antibody production. As a means for targeting 

antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 

may be generated by any method well known in the art, including, for example, the Kyte 
5 Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g. , 

Hopp and Woods, 1981, Proc. Nat. Acad. Set USA 78: 3824-3828; Kyte and Doolittle 1982, J. 

Mol Biol. 157: 105-142, each of which is incorporated herein by reference in its entirety. 

Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 

fragments, analogs or homologs thereof, are also provided herein. 
10 A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

thereof, may be utilized as an immunogen in the generation of antibodies that 

immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 

monoclonal antibodies directed against a protein of the invention, or against derivatives, 
15 fragments, analogs homblogs or orthologs thereof (see, for example, Antibodies: A Laboratory 

Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

5.13.1 Polyclonal Antibodies 

20 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

25 recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

30 limited to 3 Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances {e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

35 synthetic trehalose dicorynomycolate). 
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The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
5 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoafifinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

10 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product In particular, the complementarity determining regions (CDRs) of the monoclonal 

15 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 

binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a mouse, 

20 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human 

25 origin are desired, or spleen cells or lymph node cells -are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 
Antibodies: Principles and Practice, Academic Press, (1986) pp. 59-103). Immortalized cell 
lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 

30 human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfiised, immortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 

35 thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 
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Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and axe sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
5 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

10 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

15 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 

20 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1 640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures such 

25 ~ as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

30 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

35 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
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example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
5 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

10 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab r , F(ab r )2 or other antigen- 

1 5 binding subsequences of antibodies) that are principally comprised of the sequence of a hum^n 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al. 5 
Nature, 321 :522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science. 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

20 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

25 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol. , 

30 2:593-596 (1992)). 

5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
35 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
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Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

5 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

10 including phage display libraries (Hoogenboom and Winter, X Mol. Biol.. 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

15 in all respects, including gene rearrangement, assembly, and antibody -repertoire. This approach 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 8 12-1 3 (1 994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1996T): Neuberser (Nature Biotechnology 14. 826 (1996)); and 

20 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

25 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

30 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 
cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
the animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

35 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
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immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
an expression vector containing a nucleotide sequence encoding a light chain into another 
mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
~ antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F ab expression libraries (see e.g. , 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
may be produced by techniques known in the art including, but not limited to: (i) an F^b^ 
fragment produced by pepsin digestion of an antibody molecule; (ii) an F^ fragment generated 
by reducing the disulfide bridges of an F( a v)2 fragment; (iii) an F ab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

5.13.5 Bispecific Antibodies 

SO 
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Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit 
Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al, 1991 EMBO J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion . 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
aL, Methods in Enzvmologv, 121:210 (1 986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CHS region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et aL, Science 229:81 (1985) describe a procedure 
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wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab* fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
5 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylaroine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
10 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
15 of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. . Kostelny et al., J. Immunol. 148(5): 1547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jim proteins were linked to the Fab' portions of two 
20 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
25 heavy-chain variable domain (V H ) connected to*a light-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and V L domains of one fragment are forced to pair with the complementary V L and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
30 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 
35 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
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a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG(Fc R),suchasFc RI(CD64),Fc RII (CD32) and Fc RIII (CD 16) so as to focus 
cellular defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies 
can also be used to direct cytotoxic agents to cells which express a particular antigen. These 
5 antibodies possess an antigen-binding arm and an arm which binds a cytotoxic agent or a 

radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody 
of interest binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

1 0 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

1 5 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

20 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

25 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1195 (1992) 
and Shopes, J. Immunol, 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

30 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
35 cytotoxic agent such as a chemotherapeutic agent, toxin {e.g., an enzymatically active toxin of 
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bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (w., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

5 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

10 radionuclides are available for the production of radioconjugated antibodies. Examples include 
212 Bi, 131 I, 13l In, 90 Y,and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

1 5 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumben2X>yl)-ethylenediamine) 3 diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 

20 Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. * 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
25 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g. , avidin) that is in turn 
conjugated to a cytotoxic agent 

4.14 COMPUTER READABLE SEQUENCES 

30 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

35 and ROM; and hybrids of these categories such as magnetic/optical storage media, A skilled 
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artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

5 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

10 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

1 5 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO:1-1350 or a representative 
fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

20 sequences of SEQ ID NO: 1 -1 3 50 in computer readable form, a skilled artisan can routinely 
access the sequence information for a variety of purposes. Computer software is publicly 
available which allows a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which follow demonstrate how software which implements the 
BLAST (Altschul et al, J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. 

25 Chem. 17:203-207 (1993)) search algorithms on a Sybase system is used to identify open reading 
frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 
and may be useful in producing commercially important proteins such as enzymes used in 
fermentation reactions and in the production of commercially useful metabolites. 

As used herein, "a computer-based system" refers to the hardware means, software 

30 means, and data storage means used to analyze the nucleotide sequence information of the 

present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 

35 computer-based systems of the present invention comprise a data storage means having stored 
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therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTTDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 
- software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any rationally 
selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
control gene expression through triple helix formation or antisense DNA or RNA,. both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
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Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a Tegion of the gene involved in transcription (triple helix - see 
Lee etaUNudL Acids Res. 6:3073 (1979); Cooney etal., Science 15241:456 (1988); andDervan 
et al., Science 25 1 : 1360 (1991)) or to the mKNf A itself (antisense - Olmno, J. Neurochem. 

5 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 
molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 

10 design of an antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention farther provides methods to identify the presence or expression of 
one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
1 5 acid probe or antibodies of the present invention, optionally conjugated or otheryvise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
20 detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 
detected in the sample. 

25 In general, methods for detecting a polypeptide of the invention can comprise contacting- 

a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 
30 antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 
employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
35 skilled in the art will recognize that any one of the commonly available hybridization, 
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amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, GJEL et al., Techniques in Immunocytochemistry, 
5 Academic Press, Orlando, FL Vol. 1 (1982), Vol 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
10 will vary based on the assay format, nature of the detection method and the tissues, cells or 

extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 
1 5 necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 
20 In detail, a compartment kit includes any kit in which reagents are contained in separate 

containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 
another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
25 compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 
contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
30 primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 
established kit formats which are well known in the art. 

35 4.17 MEDICAL IMAGING 
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The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
5 a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 

pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

4.18 SCREENING ASSAYS 
10 Using the isolated proteins and polynucleotides of the invention, the present invention 

further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 1- 
1350, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, said 
method comprises the steps of: 
- 1 5 (a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
20 the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if apolynucleotide/compound complex is detected, a compound that binds 
to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
25 invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 
comprise contacting a compound with a polypeptide of the invention in a cell for a time 
30 sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 
sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
35 activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
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activity observed in the absence of the compound). Alternatively, compounds identified via such 
methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the .compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 
the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein." For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 
of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA~binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 
ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
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from DNA, while antisense KNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 
5 Agents which bind to a protein encoded by one of the ORFs of the present invention can 

be used as a diagnostic agent Agents which bind to a protein encoded by one of the ORFs of the 
present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

10 419 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO:1-1350. Because the corresponding gene is only expressed in a limited 
1 5 number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 
ID NO: 1-1 3 50 can be used as an indicator of the presence of RNA of cell type of such a tissue in 
a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 

20 additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 
Other means for producing specific hybridization probes for nucleic acids include the 

25 cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 

30 nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 
chromosome using well known genetic and/or chromosomal mapping techniques. These 
techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
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chromosome spreads has been described, among other places, in Verma et al (1988) Human 
Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
5 of genetic map data can be found in the 1994 Genome Issue of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

10 4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, f. e. , small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizingthe oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 
1 5 skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagatae/ai, 1985;Dahlenef al, 1987;Morrissey& Collins, (1989) Mol. Cell 
Probes3(2) 189-207) or by covalent binding ofbase modified DNA (Keller et al., 1988; 1989); all 
20 references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interactionas a linker. For example, Broude etal (1994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 
25 Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g. , Operon Technologies 
(Alameda, CA). t 

Nunc Laboratories (Naperville, EL) is also selling suitable material that could be used. Nunc 
Laboratories have developed a method by which DNA can be covalently bound to the microwell 
3 0 surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
(Rasmussene/ al, (1991) Anal. Biochem. 198(1) 138-42). 
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The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5 ! -end has 
been described (Rasmussen et al., (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., (1983) Nucleic Acids Res. 1 1(8) 6513-29). Tins is beneficial as immobilizationusing 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
5 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLinkNH via an phosphoramidatebond, the oligonucleotide terminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidinused to bind the probes. 
1 0 More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 

denaturing for 10 min. at 95°C and cooling on ice for 10 min. Ice-cold 0. 1 M 1-methylimidazole, 
pH 7.0 (l-Melm?), is then added to a final concentration of 10 mM l-Melm?. A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 

Carbodiimide 0.2 M 1 -ethyl-3-(3-dimethylaminopropyl)-carbodiimide (EDC), dissolved in 
15 10 mM 1-Melm 7 , is made fiesh and 25 ul added per well. The strips are incubated for 5 hours at - 
50°C. After incubation the strips are washed using, e.g., Nunc-Lnmuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is that 
20 described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3 ! -reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
25 conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 
employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
30 Vodoretal. (1991)Science251(4995)767-73,incorporatedhereinby reference. Probesmay also 
be immobilized on nylon supports as described by VanNessef al (1991) Nucleic Acids Res. 
1 9(1 2) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1 988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporatedherein. 
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To link an oligonucleotide to a nylon support, as described by Van Ness etal (1991), 
requires activation of the nylon surface via alkylation and selective activation of the 5-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
5 hgbt-generatedsynthesis described by Pease et al, (1994) PNAS USA 91(1 1) 5022-6, incorporated 
herein by reference). These authors used current photolithographictechniques to generate arrays of 
immobilized oligonucleotideprobes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotideprobes in high-density, miniaturized arrays, utilize photolabile 
S-protectediV-acyl-deoxy^^ linker chemistry and versatile 

10 combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotideprobes may be 
generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
15 including mRNA without any amplification steps. For example, Sambrookef al (1989) describes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/ or 
prepared directly from genomic DNA or cDNAby PCR or other amplificationmethods. Samples 

20 may be prepared or dispensed in multiwell plates. About 100-1 000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 924-9.28 of Sambrookef 
al (1989), shearing by ultrasound and NaOH treatment 

25 Low pressure shearing is also appropriate, as described by Schriefer et al (1990) Nucleic 

Acids Res. 18(24) 7455-6, incorporatedherein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the celL The results of 
these studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 

3 0 fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cw'JI, described by Fitzgerald etal (1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 



94 



WO 01/57188 



PCTAJS01/03800 



of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

The restriction endomiclease CWJI normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 

5 this enzyme (CwfJI* *), yield a quasi-random distribution of DNA fragments form the small 
moleculepUC19 (2688 base pairs). Fitzgerald et al (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a CviJI** digest of pUC19 that was size 
fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that Cvz'JI** restricts pyGCPy and 

10 PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 

1 5 electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. Hie solution is then cooled 
quickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 

20 chip. Phosphate groups must also be removed from genomic DNA by methods known in the arL 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 

25 nylon membrane. By offset printing, a density of dots higher than the density of the wells is 

achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselectednumber of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 

30 subarrays may represent replica spotting of the same samples. In one example, a selected gene 

segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 
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Subarrays may contain 64 samples, one from each patient. Where the 96 subairays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e. g a plastic grid molded over the membrane, Hie grid 
5 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present inventionis illustratedin the following examples. Upon consideration of the 
. present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
1 0 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
1 5 variations in the practice of the invention are expected to occur to those skilled in the art upon 
considerationof the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
reference in their entirety. 

20 5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 

25 using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences 
which flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g. , 7-mers) to obtain signature sequences. The clones were 
clustered into groups of similar or identical sequences. Representative clones were selected for 

30 sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subj ected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
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(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
Amplification of cDN A Ends) was performed to further extend the sequence in the 5' direction. 

5.2 EXAMPLE 2 

5 Novel Contigs 

The novel contigs of the invention were assembled from sequences that were obtained from 
a cDNA library by methods described in Example 1 above, and in some cases sequences obtained 
from one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQIDNO: 1-1350 and are provided in the attached Sequence Listing. The contigs 

1 0 were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences from different databases 
(f.c, Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 1 14, and UniGene 
version 101) that belong to this assemblage. The algorithm terminated when there was no 
additional sequences from the above databases that would extend the assemblage. Inclusion of 

1 5 component sequences into the assemblage was based on a BL ASTN hit to the extending 
assemblage with BLAST score greaterthan 300 and percent identity greater than 95%. 

Table 3 sets forth the novel predicted polypeptides (including proteins) encoded by the 
novelpolynucleotides (SEQ ID NO: 1 89-282) of the present invention, and their corresponding 
nucleotide locations to each of SEQIDNO: 189-282. Table 3 also indicates the method by which 

20 the polypeptide was predicted. Method A refers to a polypeptide obtained by using a software 

program called FASTY (available from http://fasta.bioch.virginia,edu) which selects a polypeptide 
based on a comparison of the translated novel polynucleotide to known polynucleotides (W.R. 
Pearson, Methods in Enzymology, 183:63-98 (1990), herein incorporated by reference). MethodB 
refers to a polypeptide obtained by using a software program called GenScan for human/vertebrate 

25 sequences (available from Stanford University, Office of Technology Licensing) that predicts the 
polypeptide based on a probabilistic model of gene structure/compositionalproperties (C. Burge 
and S. Karlin, J. Mol. Biol, 268:78-94 (1997), incorporatedhereinby reference). Method C refers 
to a polypeptide obtained by using a Hy seq proprietary software program that translates the novel 
polynucleotide and its complementary strand into six possible amino acid sequences (forward and 

3 0 reverse frames) and chooses the polypeptide with the longest open reading frame. 

The nearest neighbor results for SEQ ID NO: 1-1350 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq database October 
12, 2000, update 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the 
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closest homologue for SEQ ID NO:1-1350. The nearest neighbor results for SEQ ID NO: 1- 
1 3 50 are shown in Table 2 below. 

Tables 1 , 2 and 3 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1 -1 350. 
Table 2 shows the nearest neighbor result for the assembled contig. The nearest neighbor result 
5 shows the closest homolog with an identifiable function for each assemblage. Table 3 contains the 
start and stop nucleotides for the translated amino acid sequence for which each assemblage 
encodes. Table 3 also provides a correlationbetween the amino acid sequences set forth in the 
Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID NO. in 
USSN 09/496,914. 



98 





##'## 


##### 




# 


# # 




# 


# # 




# 


#### 


# 


# 


# # 


# 


# 


# # 


# 


# 


# # 



### ##### 



( 









## 












# 






## 




##### 


# ### 


### 


### 


# 


# 


# # 


## # 


# 


# 


# 


# 


#### 


# # 


# 


# 


# 


# 


# 


# # 


# 


# 


# 


## 


# # 


## # 


# 


# 



## ## ##### ## ### # 

# 

### 



Job : 110 
Date: 5/19/2004 
Time: 11:24:54 PM 



#### 


##### 






## 


# 


# # 






# 


# 


# # 


## ## 


##### 


# ### 


# 


#### 


# # 


# # 


## # 


# # 


# # 


# # 


#### 


# # 


# # 


# # 


# # 


# 


# # 


# # 


# # 


# ## 


# # 


## # 


### 


##### 


## ## 


##### 


## ### 



### ### 

# # 

# # 

# # 

# # 

# 

### 



Job : 120 
Date: 5/19/2004 
Time: 11:57:58 PM 



WO 01/57188 



PCT/US01/03800 



closest homologue for SEQ ID NO:1-1350. The nearest neighbor results for SEQ ID NO: 1- 
1 350 are shown in Table 2 below. 

Tables 1, 2 and 3 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1-1350. 
Table 2 shows the nearest neighbor result for the assembled contig. The nearest neighbor result 
5 shows the closest homolog with an identifiable function for each assemblage. Table 3 contains the 
start and stop nucleotides for the translated amino acid sequence for which each assemblage 
encodes. Table 3 also provides a correlationbetweenthe amino acid sequences set forth in the 
Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID NO. in 
USSN 09/496,914. 
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TABLE 1 



Tissue Origin 


RNA Source 


Hyseq Library Name 


SEQIDNOS: 


adult brain 


GIBCO 


AB3001 


111 151 188 215 662-665 877 910 927 
9761233 1319 


adult brain 


GIBCO 


ABD003 


4149 74 101 111120 132141-142 151 
217 225 238 271 317 404 446 469 503 
513-514 535 550 564 573 666-669 798 
898 910 927 976 1067 1083 1085 1178 
1254 


adult brain 


Clontech 


ABR001 


39 216 238 327 356 535 927 1056 1121 
1178-11801199 1251 


adult brain 


Clontech 


ABR006 


74 611 94910341136 


adult brain 


Clontech 


ABR008 


14 32 41 61 81 86 89 120 132 138 145 
147 188 197 208 225 227-239 250 300- 
303 312 316 328-331 340 357-362 374 
380 384-391 408 414 446 448 464-467 
483 488 495-496 505 512 521 535 550 
566 571 577 585 590 594 598 634 641 
658 666 683 725 742 764 767 786 801 
805 810 823 826 829 831 836 841 887- 
923 927 934 943 950-951 963 976 995 
1000-1001 1006 1026 10341048 1057- 
1067 1086 1088 1090 1118 1120 1122- 
1128 1142 1162 1181-1192 1199 1204 
1218-1219 1225 1232 1253 1267 1271- ' 
1306 134213471349-1350 


adult brain 


Clontech 


ABR011 


49 238 1219 


adult brain 


BioChain 


ABR012 


74 238 




Tnv i trn op.ti 
m v J. Li u wit 


ABR013 


868 1268 


adult brain 


Invitrogen 


ABT004 


49 1 17 138 191 217 252 291 305 535 
566 596 663 670 746 798 816-819 876 
892 898 922 943 963 1034-1036 1 121 


cultured 
preadipocytes 


Strategene 


ADP001 


41 74 101 138 21 1 238 304 537 582 
740 798 883 943 976 1067 


adrenal gland 


Clontech 


ADR002 


49 74 101 111 120127 151 215 238 
240-247 316 330 363-364 404 414 534- 
535 833 924-940 950 963 976 1001 
1003 1067-1070 1118 1156 1193-1200 
1325 


adult heart 


GIBCO 


AHR001 


38 49 71-72 74-77 79 92 99 101 1 1 1 
118 129 132 138 151 158-163 182 195- 
203 215 217 23 8 264 269 353 384 398 
408 434-439 446 504 512-513 519 537 
562-573 577 611-614 616-619 658 661 
671-672 722 734 757-773 815 828-835 
874 891 898 919 926-927 976 988 
1021 1037 1041 1062 1067 1071 1080 
1083 1093 1122 1131 1185 1201 1254 
1308 1331 1335 


auuii Kiuney 


GIBCO 


AKD001 


41 49 51 71-74 78-85 94 100-101 103- 
107 111 119-120 138 151 157 215217- 
21 8 238 250 264 294 304 384 404 440 
446 454 477 504-505 509 514 518-519 
535 537 564 574-583 620-627 639 653 
673-675 705 753 789 831 844 851 859 
877 909 918 927 956 963 976 1067 
1074 1083 1095 1178 1302 1331 1335 


adult kidney 


Invitrogen 


AKT002 


11-12 41 49 111-112215-217294 316 
446 487 564 575 844 868 910 927 976 
1116 


adult lung 


GIBCO 


ALG001 


8 101 111 151 187 402 446 490 514 
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Tissue Origin 


KNA Source 


Hyseq Library Name 


SEQIDNOS: 








518 537 545 549 580 582 592 594634 
640 651-652 676-678 725 851 873 918 
952 976 1042 1067 1076 1083 1152 


lymph node 


Clontech 


ALN001 


8 111 121 151 180-182 188215 537 
545 549 651 679-682 789 804-810 868 
873 927 952 976 1042 1059 1335 


young liver 


GIBCO 


ALV001 


8 64 79 1 1 1 186 215-216 238 446 514 
519 537 564 653 683-684 698 753 798 
813 833 840 858 927 976 1038-1039 
1051 1085 12241245 1256 


adult liver 


Invitrogen 


ALV002 


40 71 292-293 305 384 468-469 496 
505 657 675 714 753 832 844 941-942 
976 1040 1076 1256 1293 


adult liver 


Clontech 


ALV003 


976 


adult ovary 


Invitrogen 


AOV001 


8 32 36 38 41 49 51 71 74 79-80 101 
104 111 120 122-125 138 140 143-149 
151 188-190207-212 215-217238264 
3 16 384 409 440 445-446 496 504 512 
514 518-519 535 537 549-550 564 566 
571 580 582 600 618 638 657 667 681 
685-697 699 705 722 735-744 761 771 
815 833 842-865 868 875-876 918 926- 
927 950 952 963 976 1023 1042 1048 
1051 1059 1072 1076 1083 1117 1120 
1124 1131 1144 1174 1224 1268 1331 
1335 




Clontech 


APL001 


102 217 238 537 641 700 


placenta 


Invitrogen 


APL002 


663 851 1048 


aUUll spiCCli 


GIBCO 


ASP001 


8 45 74 111 132 140 151 185 217 238 
294 414 446 477 504 514 534 545 549 
592 722 873 883 952 976 1041-1042 
1083 1093-10941152 1224 


testis 


GIBCO 


ATS001 


72 107 111 113 126 140151 183 215 
238 446 497 537 642 701-706 811 877 
927 962 976 1083 1117 1131 


adult bladder 


Invitrogen 


BLD001 


41 151 191 402-405 409 414 496 545 
592 607 706 873 952 1178 1329-1335 


bone marrow 




BMD001 


8 58-62 65-68 74 79 108 111 116137 
147 151 164-174213-215238 305-307 
374 404 446 460466 516 519 534 538- 
541 544-546 549-554 566 584 586 592 
596 607 610 628-629 643-645 652 707- 
708 774-789 844 866-871 873 919 927 
952 963 976 998 1034 1042 1064 1083 
1085 1120 1132 1152 1225 1229 1268 
1307 1310 


brine marrow 


Clontech 


BMD002 


6 8 37-38 52 74 77 105 111 129 132 
210 317 510-511 545 549 581 598 628 
638 724 766 789 844 860 868 873 919 
927 952 963 968 976 1042 1111 1141 
1160-1161 1229 1266 1346 


KriMp m arrnw 


Clontech 


BMD004 


111 238 282 549 1083 


adult colon 


Invitrogen 


CLN001 


52 260 264299494 536 545 564592 
844 873 877 952 976 1042 1152 1268 
1336-1337 


adult cervix 


BioChain 


CVX001 


49 51 129 132 151 205 207 238 332- 
335 365-367 392-401 440 466 470-471 
518 537 597 629 832 877 927 976 1006 
1085 1117 1129-113411921202-1205 
1219 1309-1328 


| diaphragm 


BioChain 


DIA002 


74 976 1083 
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Tissue Origin 


RNA Source 


Hyseq Library Name 


SBQIDNOS: 


endothelial cells 


Strategene 


EDT001 


32 40-41 49 74 79 101 111 120 132 
138 151 204-206 215-217 238 269 316 
414433 505 510513 550555 580582 
596 675 722 745 798 814 836-841 851 
918 976 1041 1043 1073 1083 1131 
1331 


Genomic clones 


Genomic DNA 


EPM001 


525-532927 


from the short arm 


from Genetic 






of chromosome 8 


Research 






Genomic clones 


Genomic DNA 


EPM003 


47 525 


from the short arm 


from Genetic 






of chromosome 8 


Research 






Genomic clones 


Genomic DNA 


EPM004 


525 927 


from the short arm 


from Genetic 






of chromosome 8 


Research 






Genomic clones 


Genomic DNA 


EPM005 


531 


from the short arm 


from Genetic 






of chromosome 8 


Research 






esophagus 


BioChain 


ESO002 


74 138 238 


fetal brain 


Clontech 


FBR001 


441-442 927 


fetal brain 


Clontech 


FBR0O4 


215 893 927 1001 


fetal brain 


Clontech 


FBR006 

» 


48 61 101 120 132 138 140 147208 
225 271 317 319 336 359 368 405-414 
519 550 571 594 686 715 722 764 824- 
829 836 859 909 927 943 947 963 1057 
1067-1068 1104 1135-1140 1162 1206- 
1207 1235 1268 1288 1307-1308 1319 
1338-1350 


fetal brain 


Clontech 


FBRs03 


111446 


fetal brain 


Invitrogen 


FBT002 


415] 120151 192-194 264 504 512 
535 683 761 798 820-827 844 876 909 
963 976 1026 1048 1083 1144 1302 


fetal heart 


Invitrogen 


FHR001 


446 566 761 


fetal kidney 


Clontech 


FKD001 


51 74 111 127 140 151 184 294 537 
550 630-631 1319 


fetal kidney 


Clontech 


FKD002 


111 976 1083 


fetal kidney 


Invitrogen 


FKD007 


238 974 


fetal lung 


Clontech 


FLG001 


463 566 976 10741083 1093 


fetal lung 


Invitrogen 


FLG003 


41 238 330 407 415-416 537 573 844 
859 1048 1083 11161192 


fetal liver-spleen 


Columbia 
University 


FLS001 


8 14 34-35 37 41 43 49 51 54-56 63-64 
69-71 74 77 79 87-90 101 107 HO- 1 1 1 
114 120 128-131 138 140 147 150-155 
197 210 215 217 225 238 312 367 384 
414 440 446 460 468 483 496 504-507 
511-515 518-519 523 533-535 537 541 
544-545 547-550 555-560564 566 571 
577 582 585-586 598 636 646-647 649 
652 664 698 709-7 10714 722-723 73 1 
735-736 746-753 761 784798 823 829 
832 844 851 858-859 868 873 876 898 
927 943 949 952 963 976 984 1002 
1021 1023 1040 1042 1044 1050 1083 
1093 1116 1120 1 129 1131 1144 1174 
1217 1251 1254 1256 1302 1308 1311 
1319 


fetal liver-spleen 


Columbia 
University 


FLS002 


8 36-37 41-46 49 54 64 71 74 79 101 
111 120 129 147 207 210215-216238 






250 330 353 3 59 366 3 83-384 414 478 
505 508-509 511 515-524 534-535 537 
544-545 564 566 571 577 591 598 638 
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Tissue Origin 


RNA Source 


Hyseq Library Name 


SEQIDNOS: 








663 671 698 714 722 725 727 751 798 
851 859 873 876 909 927 949 952 983- 
984 1002 1023 1042-1044 1085 1095 
1131 1144 1178 1199 1233 1240-1270 
1331 1340 


fetal liver-spleen 


Columbia 
University 


FLS003 


64 535 976 1256 


fetal liver 


Invitrogen 


FLV001 


8 101 120 138 217 446 468 535 566 
580 722 730 749 844 918 943 976 1051 
1256 1331 


fetal liver 


Clontech 


FLV004 


537 926 1256 


fetal muscle 


Invitrogen 


FMS001 


51 111264 312 369-370 404 417-421 
425 535 537 577 598 614 836 857 1 141 
1208 1268 


fetal muscle 


Invitrogen 


FMS002 


537 


fetal skin 


Invitrogen 


FSK001 


13-26 32 4151 89107111 147151 
225 264 316 405 422-429 488-494 496 
519 534-535 537 566 675 732 859 876- 
877 898 947 949-950 963 976 1001 
1062 1076 1083 1117 1144 1165 1268 
1281 


fetal skin 


Invitrogen 


FSK002 


537 812 


fetal spleen 


BioChain 


FSP001 


87 549 - 


umbilical cord 


BioChain 


FUC001 


27-33 41 49 151 215 238248-249301 
316 446 495-503 519 521 534-535 537 
582 634 691 877 883 927 944-950 963 
976 1001 1075 1142-1143 1171 1218 
1243 1308 


fetal brain 


GIBCO 


HFB001 


41 49 57 79 87 103 1 1 1 120 132-135 
138 145 151 188 197 207 215 238 264 
271 294 316 367 414 440 446 466 504 
513-514 535 542-543 550 564 571 596 
635 648-654 675 711-715 722-723 798 
832 872 876 883 927 976 1095 1144 
1168 1171 1178 1211 1335 


macrophage 


Invitrogen 


HMP001 


238 


lniani Dram 


University 


TB2002 


49-50 77 81 89 105 111 136-138 140 
151 161 175-179185 216-217264 295 
299 308-310 371-373 462 476 504 511- 
513 533 537 564 566 571 655-657 662 
683 716-720 723 752 790-803 829 832 
858-859 876 898 909 949 976 1045- 
1047 1076-1087 1090 1093 1116 1122 
1144 1209-1213 1225 1233 1256 1319 
1341 


infant brain 


Columbia 
University 


EB2003 


41 50 77 104 132 215 238 508 512-513 
519 566 655 714794 918 943 976 1067 
1092-1093 1233 


infant brain 


Columbia 
University 


IBM002 


311472-473 753 1214 


infant brain 


Columbia 
University 


IBS001 


51 111 376474 790 876 949 1144 1204 
1221 


lung , fibroblast 


Strategene 


LFB001 


151 316462 514 534 582 675 939 1131 


lung tumor 


Invitrogen 


LGT002 


1-7 41 74 79 94 115 120 138-139 156 
215 217 269 280 296 337 374-375 384 
404 446 454 475-480 498 514 518-519 
522 537 545 564 577 597 653 658 705 
721-724 754-756 779 859 868 872-874 
876-877 919 927 949 951-952 959 976 
1002 1042 1048-1053 1076 1083 1088- 
1089 1131 1144-1147 1216-1218 1229 



102 



WO 01/57188 



PCT/US01/03800 



Tissue Origin 


RNA Source 


iyseq Library Name 


SEQIDNOS: 








1293 1311 


lymphocytes 


ATCC 


LPC001 


41 74 111 132 151 253 316 446 550 
634 844 927 9761085 1268 


leukocyte 


GIBCO 


LUC001 


8 1 1 41 74 86 91-98 101 109 1 1 1 120 
147 151 212 215218 238 252 288 312- 
3 14. 3 1 6 338 359 408 427 443-447 505 
510 512 514 518 534 545 549-550 561 
564 566 571 577 580 582 587-609 615 
632-638 658-659 698 714 725-728 832 
836 841 859 866 873-874 882-883 918- 
919 927 943 952 963 976 1042 1076 
1083 1090 1148 1152 1168 1195 1219- 
1220 1224 


leukocyte 


Clontech 


LUC003 


74 100 215 232 238 339-341 446 545 
657 660 729 873 883 927 952 963 1008 
1042 1116 1120 1149-1150 1215 1222 


Melanoma from cell 
line ATCC #CRL 
1424 


Clontech 


MEL004 


210 215 238 342 534 545 592 722 873 
919 929 939 952 976 1071 1118 1218 
1235 1245 


mammary gland 


Invitrogen 


MMG001 


8-10 40-41 49 73 80 114 138-140 147 
217 250-256 264 297-299 305 377-378 
398 446 481-486 505 512 537 545 549 
571 592 725 730-733 816 829 836 844 
868 873 876-877 898 926 943 951-960 
963 976 995 1034 1042 1048 1054- 
1055 1076 1083 1091 1093 1116-1117 
1124 1152 1302 


induced neuron cells 


Strategene 


NTD001 


39 101 111 138 238 361 1225 1251 
1319 


retinoid acid induced 
neuronal cells 


Strategene 


NTR001 


74 225 976 


neuronal cells 


Strategene 


NTU001 


129 225 238 304 3 1 3 36 1 657 976 


pituitary gland 


Clontech 


PIT004 


976 


placenta 


Clontech 


PLA003 


38 976 


prostate 


Clontech 


PRT001 


111 188 238 257-258 564 724 961-966 
1067 1095 


rectum 


Invitrogen 


REC001 


238 430-431 841 859 868 963 1001 
1116 


salivary gland 


Clontech 


SAL001 


8 151 402 432-433 446 496 868 952 
976 1083 1120 1151 1184 


small intestine 


Clontech 


SIN001 


8 101 147 215 259-266 446 462 505 
545 592 660 789 836 866 873 927 952 
963 967-978 1042 1120 1152 1223- 
1224 


skeletal muscle 


Clontech 


SKM001 


238 302 927 943 992 1031 


spinal cord 


Clontech 


SPC001 


74 111 132 151215-216 238 264267- 
270 343-344 353 379 516 537 566 740 
828 927 976 979-994 1092 1153-1159 
1225 1250 


adult spleen 


Clontech 


SPLcOl 


698 859 1042 


stomach 


Clontech 


STO001 


210 238 271-272 537 580 705 918 952 
995 1171 


thalamus 


Clontech 


THAO02 


61 219-220 273-276 312 315 330 596 
963 996-1007 1059 1093 1160-1162 


thymus 


Clonetech 


THM001 


8 120 151 208 221 316-317 353 639 
750 867 874 878-881 927 963 1023 
1083 1094-10961124 


thymus 


Clontech 


THMc02 


8 61 114 129 132 210 225 231 306 
317-319 336 340 359 380 398 446 448- 
463 512 519 545 554 5S7 598 698 724- 
725 789 812 836 868 873 927 947 952 
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Tissue Origin 


RNA Source 


Hyseq Library Name 


SEQIDNOS: 








976 1007 1042 1083 1085 1097-1116 
1122 1147 1177 1226-1229 1234 1311 
1313 


thyroid gland 


Clontech 


THR001 


14 4149 76 94 111 144151 183 188 
210 217 222 253 264 271 277-286 294 
320-326 345-352361 381-382446 467 
483 5 14 534 549-550 564 578 602 649 
844 882-883 927 950 956 976 1008- 
1028 10761083 1117-1120 1142 1163- 
1175 1230-12381308 


trachea 


uiontecn 


J. JKA^UU 1 


223-225 238 287 353-354 514 
545 592 611 873 883-884 927 
952 1029-1031 1042 1151-1152 
11701176-1177 1239 


uterus 


Clontech 


UTR001 


151 226 288-290 355 537 877 
885-886 976 1001 1032-1033 
1232 



TABLE 2 



SEQ 

OO 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1 


B02829 


Homo sapiens 


Human G protein coupled receptor hRUP5 
protein SEQEDNO:10. 


460 


100 


2 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


111 


51 


3 


R26173 


Homo sapiens 


Part of Major Yo paraneoplastic antigen 
(CDR62) encoded by clone pY2. 


293 


76 


4 


L29536 


Homo sapiens 


calcium channel L-type alpha 1 subunit 


191 


65 


5 


Y94943 


Homo sapiens 


Human secreted protein clone ytl 4 1 protein 

sequence SEO ID NO:92. 


251 


50 


6 


Ml 1507 


Homo sapiens 


transferrin receptor 


120 


95 


7 


AF099100 


Homo sapiens 


WD-repeat protein 6 


1941 


93 


8 


Y92338 


Homo sapiens 


Human cancer associated antigen precursor from 
clone NY-REN-45. 


245 


82 


9 


G01343 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5424. 


226 


91 


10 


AJ133798 


Homo sapiens 


copine VH protein 


1127 


68 


11 


G02449 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6530. 


584 


99 


12 


X98330 


Homo sapiens 


ryanodine receptor 2 


282 


78 


13 


AL024498 


Homo sapiens 


dT417M14.2 (novel serine/threonine-protein 
kinase (ortholog of mouse and rat MAK (male 
germ cell-associated kinase)) 


293 


100 


14 


AF045577 


Pan 

troglodytes 


olfactory receptor OR93Ch 


191 


36 


15 


G03131 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7212. 


93 


39 


16 


U26595 


Rattus 
norvegicus 


prostaglandin F2a receptor regulatory protein 
precursor 


569 


89 


n 


B08918 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 28 SEQIDNO:75. 


99 


44 


18 


Y36203 


Homo sapiens 


Human secreted protein #75. 


165 


75 


19 


U15647 


Mus 

musculus 


reverse transcriptase 


106 


40 


20 


G02701 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6782. 


544 


100 


21 


Y35923 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 172. 


1691 


100 


22 


G04030 


Homo sapiens 


Human secreted protein, SEQ ID NO: 81 1 1 . 


380 


96 


23 


G02455 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6536. 


123 


50 


24 


AF036329 


Homo sapiens 


gonadotropin-releasing hormone precursor, 
second form 


284 


90 


25 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


96 


32 


26 


S80119 


Rattus sp. 


reverse transcriptase homolog 


100 


34 


27 


U83303 


Homo sapiens 


line-1 reverse transcriptase 


101 


35 


28 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


135 


45 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

luciuny 


29 


GO4067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


83 


42 


30 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NU: 6953. 


lib 




31 


G03371 


Homo sapiens 


luman secreted protein, SEQ ID NO: 7452. 


96 


67 


32 


G03224 


Homo sapiens 


luman secreted protein, SEQ ID NO: 7305. 


58 


32 


33 


Y66688 


Homo sapiens 


vlembrane-bound protein PRO 1152. 


2457 


98 


34 


Y87071 


Homo sapiens 


Human secreted protein sequence SEQ ID 
NO:110. 


348 


95 


35 


U15131 


Homo sapiens 


p!26 


182 


48 


36 


Y73464 


Homo sapiens 


Human secreted protein clone y!4_l protein 
sequence SEQ ID NO:150. 


982 


90 


37 


AL133215 


Homo sapiens 


bA108L7.6 (semaphorin 4G (sema domain, 
immunoglobulin domain (Ig), transmembrane 
domain (TM) and short cytoplasmic domain)) 


687 


99 


38 


AC067969 


amino acids 
3338-4088 


Homo sapiens ryanodine receptor 1 (skeletal) 


386 


"66 


39 


AL031588 


Homo sapiens 


dJl 163J1.1 (mostly supported by GENSCAN, 
FGENES and GENE WISE) 


493 


76 


40 


G03628 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7709. 


no 


51 


41 


AF132969 


Homo sapiens 


CG1-35 protein 


228 


68 


42 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


220 


118 


43 


X61048 


Hydra sp. 


mini-collagen 


105 


35 


44 


M76546 


Helianthus 
annuus 


hydVoxyproline-rich protein 


no 


31 


45 


U82288 

- 


Caenorhabditi 
s elegans 


Rac-likeGTPase 

• 


139 


70 


46 


G03477 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7558. 


118 


58 


47 


AF090942 


Homo sapiens 


PRO0657 


113 


63 


48 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


90 


59 


49 


AJ005560 


Mus 

musculus 


SPR2B protein 


72 


56 


50 


G02450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6531. 


385 


98 


51 


Y91649 


Homo sapiens 


Human secreted protein sequence encoded by 
eene60 SEOIDNO:322. 


973 


94 


52 


U93563 


Homo sapiens 


putative pi 50 


105 


38 


53 


Y55927 


Homo sapiens 


Human STLK2 protein. 


699 


85 


54 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


145 


56 


55 


AB008175 


Mus 

musculus 


hepatic nuclear factor 1-beta short form 


356 


74 


56 


M68941 


Homo sapiens 


protein-tyrosine phophatase 


165 


41 


57 


AL031600 


Homo sapiens 


C390E6.1 (chloride channel 7) 


338 


76 


58 


AF0U417 


Mus 

musculus 


putative pheromone receptor 


143 


55 


59 


AF167320 


Mus 

musculus 


zinc finger protein ZFP1 13 


558 


68 


60 


U73036 


Homo sapiens 


interferon regultory factor 7 


263 


96 


61 


X07984 


Mus 

musculus 


protein-tyrosine kinase 


297 


69 


62 


Y29861 


Homo sapiens 


Human secreted protein clone cb98_4. 


791 


98 


63 


U35376 


Homo sapiens 


repressor transcriptional factor 


485 


65 


64 


AF265555 


Homo sapiens 


ubiquitin-conjugaring BIR-domain enzyme 
APOLLON 


785 


74 


65 


G03883 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7964. 


88 


yD 


66 


AF 177390 


Manduca 
sexta 


antcnnal specific membrane protein AMP 


274 


54 


67 


AB040800 


Homo sapiens 


SREB2 


614 


100 


68 


AF030027 


Equine 
herpesvirus 4 


24 


213 


26 


69 


G02965 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7046. 


261 


95 


70 


W75770 


Homo sapiens 


Human oxidoreductase YTK)3. 


1144 


98 


71 


AB011135 


Homo sapiens 


KIAA0563 protein 


239 


76 


72 


AB014885 


Halocyntbia 
roretzi 


HrPOPK-1 


813 


78 


. 73 


AF045454 


Cavia 
porcellus 


phospholipaseB 


955 


73 


74 


J02870 


Mus 


laminin receptor 


308 


61 
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musculus 








75 


Y00826 


Rattus 
norvegicus 


gp210 (AA 1-1886) 


413 


84 


76 


AF 117754 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP240 


351 


54 


77 


Y38422 


Homo sapiens 


! iuman secreted protein. 


468 


76 


78 


Y14596 


Homo sapiens 


Human T-type voltage-gated Ca channel alpha- 
l-I0iCavT3V 


1357 


95 


79 


Y14591 


Human 
papilJomaviru 
s type 68 


APM-1 protein 


767 


ioo 

r 


80 


AL137802 


Homo sapiens 


dJ798A10^ (KIAA0445 protein) 


71 


34 


81 


APO00383 


Arabidopsis 
thaliana 


protein arginine N-methyltransferase-like protein 


359 


65 


82 


L46815 


Mus 

musculus 


DNA binding protein Rc 


895 


75 


83 


G01600 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5681. 


315 


96 


84 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


538 


71 


85 


AB029002 


Homo sapiens 


KIAA 1079 protein 


134 


42 


86 


Y28678 


Homo sapiens 


Human cw272 7 secreted protein. 


325 


62 


87 


Y99368 


Homo sapiens 


Human PR01326 (UNQ686) amino acid 
sequence SEQ ID NO:100. 


156 


48 


88 


AJ225124 


Mus 

musculus 


hyperpolarization-activated cation channel, 
HAC3 


487 


95 


89 


AF177203 


Homo sapiens 


cerebral cell adhesion molecule 


290 


56 


90 


Y28280 


Homo sapiens 


Human G-protein coupled receptor GR1R-Z 


326 


79 


91 


L39891 


Homo sapiens 


polycystic kidney disease-associated protein 


1751 


95 


92 


AF064876 


Homo sapiens 


ion channel BCNG-1 


953 


99 


93 


AF170723 


Homo sapiens 


protein kinase STK10 


401 


53 


94 


X13292 


Trypanosoma 
brucei 


GPI-phospholipase C (AA 1 - 358) 


151 


37 


95 


Y34127 


Homo sapiens 


Human potassium channel K+HnoYll. 


661 


99 


96 


X03638 


Rattus 
norvegicus 


sodium channel protein I (aa 1-2009) 


1775 


92 


97 


AF134213 


Homo sapiens 


ubiquitin-specific protease 


1995 


99 


98 


GO0838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


213 


38 


99 


AF021935 


Rattus 
norvegicus 


mytonic dystrophy kinasc-related Cdc42-binding 
kinase 


675 


48 


100 


AF279265 


Homo sapiens 


putative anion transporter 1 


867 


98 


101 


AC007878 


Homo sapiens 


match to nuclear protein, NP220; note: sequence 
difference at residue 58 


160 


60 


102 


U22829 


Mus 

musculus 


P2Y purinoceptor 


264 


42 


103 


Y45023 


Homo sapiens 


Human sensory transduction G-protein coupled 
receptor-B3. 


516 


99 


104 


Y94990 


Homo sapiens 


Human secreted protein vb21_l, SEQ ID NO:20. 


787 


98 


105 


Y87342 


Homo sapiens 


Human signal peptide containing protein HSPP- 
119SEQIDNO:119. 


343 


57 


106 


AF169312 


Homo sapiens 


hepatic angiopoietin-related protein 


212 


67 


107 


AF 116657 


Homo sapiens 


PRO1310 


74 


52 


108 


AE000401 


Escherichia 
coli 


sialic acid transporter 


587 

- 


96 


109 


Y38395 


Homo sapiens 


Human secreted protein encoded by gene No. 10. 


693 


1UU 


110 


Y78801 


Homo sapiens 


Hydrophobic domain containing protein clone 
HP00631 amino acid sequence. 


182 


94 


111 


Z25535 


Homo sapiens 


nuclear pore complex protein hnupl53 


464 


85 


112 


Y94939 


Homo sapiens 


Human secreted protein clone ye90_l protein 
sequence SEQ ID NO:84. 


274 


51 


113 


AF016365 


Homo sapiens 


hexokinase 1 isoform td 


301 


71 


114 


AC007956 


Homo sapiens 


unknown 


520 


75 


115 


M83738 


Homo sapiens 


protein-tyrosine phosphatase 


251 


92 


116 


AL157952 


Homo sapiens 


dJ875K15.1.1 (ets homologous factor (ets- 
domain transcription factor ESE-3A, isoform 1)) 


484 


91 


117 


W 18084 


Homo sapiens 


Human Aurora-2. 


546 


87 
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118 


L41816 


Homo sapiens 


cam kinase 1 


407 


62 


119 


AJ006710 


Rattus 
norvegicus 


phosphatidylinositol 3-kinase 


627 


93 


120 


AF026954 


Bostaurus 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor; PDPr 


1646 


94 


121 


S39392 


Homo sapiens 


protein tyrosine phosphatase, PTPase {EC 
3.1.3.48} 


373 


6S 


122 


U6O805 


Homo sapiens 


oncostatin-M specific receptor beta subunit 


262 


88 


123 


Y44403 


Homo sapiens 


Human truncated tankyrase-1. 


111 


35 


124 


U88167 


Caenorhabditi 
s elegans 


contains similarity to C2 domains 


219 


29 


125 


AF300648 


Homo sapiens 


guanine nucleotide binding protein beta subunit 
4 


693 


90 


126 


AB021861 


Mus 

musculus 


apoptosis signal-regulating kinase 2 


153 


65 


127 


AF305210 


Homo sapiens 


concentrative"Na+-nucleoside cotransporter 
hCNT3 


807 


97 


128 


M90360 


iomo sapiens 


protein kinase 


220 


73 


129 


532202 


Homo sapiens 


alpha 1C adrenergic receptor isoform 2 


574 


86 


130 


AF208043 


lomo sapiens 


IFI16b 


496 


67 


131 


AF201734 


Mus 

musculus 


testis specific serine kinase-3 


800 


87 


132 


AF 112886 


Bos taurus 


differentiation enhancing factor 1 


159 


74 


133 


AJ278314 


Homo sapiens 


phospholipase C-beta-lb 


554 


85 


134 


W74802 


Homo sapiens 


Human secreted protein encoded by gene 73 
clone HSQEL25. 


1157 


87 


135 


AB020335 


Homo sapiens 


Pancreas-specific gene 


668 


96 


136 


W80408 


Homo sapiens 


A secreted protein encoded by clone dt674_2. 


866 


98 


137 


AC002563 


Homo sapiens 


putative RHO/RAC effector protein; 95% 
similarity toP49205 (PID:gl345860) 


5041 


99 


138 


Y96736 


Homo sapiens 


PR03434, a novel secreted protein. 


891 


100 


139 


AB024034 


Arabidopsis 
thaliana 


DNA-damage inducible protein DDI 1 -like 


147 


55 


140 


W97809 


Homo sapiens 


Human GTPase regulator GRAF. 


248 


56 


141 


Y51557 


Homo sapiens 


Human PLA2 protein. 


125 


46 


142 


AF090U3 


Rattus 
norvegicus 


AMPA receptor binding protein 


623 


93 


143 


W26642 


Homo sapiens 


Human RECK cancer-inhibiting protein. 


641 


82 


144 


U87306 


Rattus 
norvegicus 


transmembrane receptor UNC5H2 


578 


84 


145 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type 1 protein 
Ml 60 precursor 


727 


92 


146 


W63683 


Homo sapiens 


Human secreted protein 3. 


140 


40 


147 


M96264 


Homo sapiens- 


galactose.-1-phosphate uridyl transferase 


513 


81 


148 


D64014 


Escherichia 
coli 


HrsA 


818 


90 


149 


M83316 


Escherichia 
coli 


pppGpp phosphohydroiase 


915 


95 


150 


AL163279 


Homo sapiens 


homolog to cAMP response element binding and 
beta transducin family proteins 


1261 


99 


151 


AF179867 


Homo sapiens 


STE20-like kinase 


940 


99 


152 


R95332 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand {clone 3TW). 


392 


ol 


153 


AF151859 


Homo sapiens 


CGI-101 protein 


370 


92 


154 


X66957 


Homo sapiens 


hexokinase type 1 


489 


81 


155 


Y16355 


Homo sapiens 


alternatively spliced form 


432 


92 


156 


G00857 


Homo sapiens 


Human secreted protein, SEQ LD NO: 4yJB. 




7R 


157 


AF159455 


Mus 

musculus 


zinc finger protein 


352 


74 


158 


L76191 


Homo sapiens 


interleukin-1 receptor-associated kinase 


537 


76 


159 


AP001743 


Homo sapiens 


putative gene, ankirin like, possible dual 
specifity Ser/Thr/Tyr kinase domain 


670 


98 


160 


AJ250425 


Rattus 
norvegicus 


Collybistin 1 


556 


74 


161 


G02885 


Homo sapiens 


Human secreted protein, SEQ ED NO: 6966. 


370 


100 
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162 


Z22968 


Homo sapiens 


Ml 30 antigen 


610 


100 


163 


AF18U21 


Homo sapiens 


ATP-dependent Ca2+ pump PMR1 


330 


yz 


164 


AF055636 


Homo sapiens 


leucine-rich glioma-inactivated protein precursor 


/ICC 


OA 


165 


AF160798 


Rattus 
norvegicus 


calcium transporter CaTl 


700 


96 


166 


Y76332 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 38. 


327 




167 


Y48607 


Homo sapiens 


Human breast tumour-associated protein 68. 


1072 


yy 


168 


AB020741 


Mus 

musculus 


NIK-related kinase 


197 


43 


169 


AF252293 


Homo sapiens 


PAR3 


596 


A A 

44 


170 


U59429 


Cricctinae 
gen. sp. 


diacylglycerol kinase eta 


481 


82 


171 


AF035268 


Homo sapiens 


phosphatidylserine-speciflc phospholipase Al 


386 


42 


172 


AF127085 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3B 


507 


82 


173 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


653 


"99 


174 


G02979 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7060. 


538 


97 


175 


U36488 


Mus 

musculus 


embryonic stem cell phosphatase 


168 


55 


176 


W95629 


Homo sapiens 


Homo sapiens secreted protein gene clone 
gml96 4. 


1022 


100 


177 


AF289023 


Homo sapiens 


formiminotransferase cyclodeanunase form D 


255 




178 


X04936 


Homo sapiens 


T-cell receptor alpha-chain (413 is 2nd base in 
codon) 


710 


no 

yy 


179 


AF 127481 


Homo sapiens 


non-ocogenic Rho GTPase-specific GTP 
exchange factor 


175 


on 
iSU 


180 


G00978 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5059. 


517 


OA 

y4 


181 


Y66645 


Homo sapiens . 


Membrane-bound protein PRO 13 10. 


671 


96 


182 


AF 110640 


Homo sapiens 


orphan seven-transmembrane receptor 


862 


lOU 


183 


AB020854 


Bos taurus 


orphan transporter short splicing variant 


766 


o4 


184 


AF169691 


Homo sapiens 


cadherin-like protein VR8 


375 


35 


185 


AF126372 


Homo sapiens 


thyrotropin-releasing hormone degrading 
ectoenzyme 


985 


99 


186 


L20966 


Homo sapiens 


phosphodiesterase 


541 


76 


187 


G02920 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7001. 


254 


93 


188 


Y94918 


Homo sapiens 


Human secreted protein clone dd504_18 protein 
sequence SEQ ID NO;42. 


301 


98 


189 


Y66713 


Homo sapiens 


Membrane-bound protein PRO 1309. 


694 


100 


190 


G03244 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7325. 


331 


73 


191 


U36771 


Rattus 
norvegicus 


sn-glycerol 3-phosphate acyltransferase 


707 


92 


192 


R05935 


Homo sapiens 


Secreted GPIIb subunit of multiple subunit 
polypeptide (MSP)GPIIb-IIIa. 


157 


72 


193 


M92084 


Theileria 
parva 


casein kinase II alpha subunit 


364 


50 


194 


Y66645 


Homo sapiens 


Membrane-bound protein PRO1310. 


448 


90 


195 


W95631 


Homo sapiens 


Homo sapiens secreted protein gene clone 
hj968 2. 


382 


49 


196 


AF255614 


Rattus 
norvegicus 


scaffolding protein SLIPR 


680 


Aft 

99 


197 


AC021640 


Arabidopsis 
thaliana 


putative phosphatidate phosphohydrolase 


inn 
30U 


A 1 

4J 


198 


AF073967 


Mus 

musculus 
domesucus 


olfactory receptor 


316 


A1 

43 


199 


W01730 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


617 


98 


200 


AF 117948 


Homo sapiens 


pancreas-enriched phospholipase C 


625 


89 


201 


AF128625 


Homo sapiens 


CDC42-binding protein kinase beta 


636 


94 


202 


AF117946 


Homo sapiens 


Link guanine nucleotide exchange factor II 


1303 


100 


203 


Y53021 


Homo sapiens 


Human secreted protein clone qc646_l protein 
sequence SEQ ID NO:48. 


701 


99 


204 


AF227968 


Homo sapiens 


SH2-B beta signaling protein 


182 


79 


205 


S81752 


Homo sapiens 


DPH2L=candidate tumor suppressor gene 


375 


100 
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{ovarian cancer critical region of deletion} 






206 


U18315 


Sus scrofa 


parathyroid receptor 


122 


60 


207 


AF255342 


Homo sapiens 


putative pheromone receptor V1RL1 long form 


170 


96 


208 


S52051 


Rattussp. 


neurotransmitter transporter 


715 


94 


209 


W63683 


Homo sapiens 


Human secreted protein 3. 


840 


99 


210 


D79992 


Homo sapiens 


similar to Drosophila photoreceptor cell-specific 
protein, calphotm. 


541 


82 


211 


AF1 17948 


Homo sapiens 


pancreas-enriched phospholipase C 


1348 


99 


212 


U81035 


Rattus 
norvegicus 


ankyrin binding cell adhesion molecule 
neurofascin 


471 


69 


213 


AF154846 


Homo sapiens 


zinc finger protein 


798 


56 


214 


AF 102777 


Mus 

musculus 


FYVE finger-containing phosphoinositide kinase 


933 


93 


215 


AL163303 


Homo sapiens 


putative gene containing transmembrane domain 


523 


89 


216 


U26595 


Rattus 
norvegicus 


prostaglandin F2a receptor regulatory protein 
precursor 


563 


78 


217 


G04095 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8176. 


644 


98 


218 


X75756 


Homo sapiens 


protein kinase C mu 


314 


81 


219 


Y66723 


Homo sapiens 


Membrane-bound protein PRO 1100. 


770 


98 


220 


D88577 


Mus 

musculus 


Kupffer cell receptor 


567 


40 


221 


AF258465 


Homo sapiens 


OTRPC4 


853 


100 


222 


AF021935 


Rattus 
norvegicus 


mytonic dystrophy kinase-related Cdc42-binding 
kinase 


636 


96 


223 


AL 136527 


Homo sapiens 


DA215BI3.1 (A kinase (PRKA) anchor protein, 
11) 


693 


100 


224 


AB032417 


Homo sapiens 


WNT receptor Frizzled-4 


690 


99 


225 


AF03043O 


Mus 

musculus 


semaphorin Via 


703 


68 


226 


AE000218 


Escherichia 
coli 


putative dihydroxyacetone kinase (EC 2.7.1.2) 


297 


39 


227 


AF302150 


Homo sapiens 


phosphoinositol 3-phosphate-binding protein-2 


2080 


100 


228 


AB024573 


Mus 

musculus 


GTP-binding like protein 2 


265 


88 


229 


AF 122924 


Xenopus 
laevis 


Wnt inhibitory factor- 1 


316 


40 


230 


G03205 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7286. 


229 


100 


231 


X98260 


Homo sapiens 


M-phase phosphoprotein 11 


265 


92 


232 


R92754 


Homo sapiens 


Human growth differentiation factor- 12. 


682 


95 


233 


R751U 


Homo sapiens 


Glycosyl-phosphatidyiinositoJ-specific 
phospholipase-D. 


290 


100 


234 


W69431 


Homo sapiens 


Human secreted protein cwl233_3. 


235 


97 


235 


Y08686 


Homo sapiens 


serine palmitoyltransferase, subunit II 


859 


81 


236 


AF 118275 


Homo sapiens 


atrophin-related protein ARP 


117 


37 


237 


X81466 


Mus 

musculus 


Embryo Brain Kinase 


460 


62 


238 


U64857 


Caenorhabditi 
s elegans 


similar to the BPTI/Kunitz family of inhibitors; 
most similar to tissue factor pathway inhibitor 
precursor (TFPI) 


284 


33 


239 


AJ250840 


Mus 

musculus 


serine/threonine protein kinase 


739 


63 


240 


AJ223472 


Mus 

musculus 


transcription elongation factor T i*US.h 


222 


38 


243 


Y94906 


Homo sapiens 


Human secreted protein clone rb649_3 protein 
sequence SEQ ID NO: 18. 


353 


52 


242 


AF 169301 


Homo sapiens 


Na+/sulfate cotransporter SUT-1 


591 


""99 


243 


L22022 


Rattus 
norvegicus 


orphan transporter v7-3 


667 


93 


244 


AF016191 


Rattus 
norvegicus 


potassium channel 


1043 


98 


245 


AF097366 


Homo sapiens 


cone sodium-calcium potassium exchanger 


645 


98 


246 


Y29868 


Homo sapiens 


Human secreted protein clone pp325_9. 


497 


98 


247 


AF 180475 


Homo sapiens 


Not4-Np 


188 


83 


248 


Y17227 


Homo sapiens 


Human secreted protein (clone yal-1). 


690 


99 


249 


AF250910 


Manduca 


death-associated small cytoplasmic leucine-rich 


182 


31 
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sexta 


protein SCLP 






250 


AF192756 


Kaposi's 
sarcoma- 
associated 
herpesvirus 


Orf73 


134 


34 


251 


AB022694 


Homo sapiens 


MOK protein kinase 


209 


83 


252 


W55045 


Homo sapiens 


Neural adhesion molecule (ethb0018S product). 


469 


100 


253 


L46815 


Mus 

musculus 


UNA binding protein Rc 


251 


67 


254 


W68505 


Homo sapiens 


Human acid sensing ionic channel. 


173 


82 


255 


AF070066 


Mus 

musculus 


Citron-K kinase 


1201 


98 


256 


G02491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6572. 


460 


100 


257 


Z12841 


Oryctolagus 
cuni cuius 


Phospholipase 


368 


80 


258 


Y95436 


Homo sapiens 


Human calcium channel SOC-3/CRAC-2. 


1857 


99 


259 


AJ222968 


Mus 

musculus 


L-periaxin 


430 


72 


260 


AJ250839 


Homo sapiens 


serine/threonine protein kinase 


861 


100 


261 


AJ249977 


Homo sapiens 


AMP-activatcd protein kinase gamma 3 subunit 


758 


98 


262 


AF141386 


Rattus 
norvegicus 


SLIT-2 


198 


40 


263 


AF022859 


Homo sapiens 


neuropiJin-2(aO) 


335 


62 


264 


AF 160477 


Homo sapiens 


Ig superfamily receptor LNIR precursor 


387 


91 


265 


Y44662 


Homo sapiens 


Human 14273 G-protein coupled receptor 
(GPCR); 


636 


99 


266 


U27269 


Mus 

musculus 


sodium glucose cotransporter 


204 


56 


267 


AF124491 


Homo sapiens 


ARF GTPase- activating protein GIT2 


159 


75 


268 


AF 127389 


Rattus 
norvegicus 


putative taste receptor TRi 


209 


39 


269 


X98296 


Homo sapiens* 


ubiquitin hydrolase 


215 


95 


270 


X78482 


Streptococcus 
pyogenes 


Fc-gamma receptor 


129 


26 


271 


AB0098S3 


Nicotiana 
tabacum 


KED 


109 


26 


272 


AF137367 


Mus 

musculus 


VPS 10 domain receptor protein SORCS 


899 


97 


273 


L34938 


Rattus 
norvegicus 


ionotropic glutamate receptor 


460 


86 


274 


AL022724 


Homo sapiens 


dJ4 1 3H6.1 . 1 (hamster Androgen-dependent 
Expressed Protein LIKE PUTATIVE protein) 
(isofonn I) 


188 


74 


275 


AF265555 


Homo sapiens 


ubiquitin-conjugatmg BIR-domain enzyme 
APOLLON 


173 


94 


276 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


148 


56 


277 


L40380 


Homo sapiens 


thyroid receptor interactor 


430 


61 


278 


AB046851 


Homo sapiens 


KIAA1631 protein 


283 


96 


279 


AC008075 


Arabidopsis 
thai i ana 


Contains PF|00069 Eukaryotic protein kinase 
domain. 


157 


43 


280 


M83738 


Homo sapiens 


protein-tyrosine phosphatase 


181 


73 


281 


AK024397 


Homo sapiens 


unnamed protein product 


439 


91 


282 


AF141326 


Homo sapiens 


RNA helicase HDB/DICE1 


497 


84 


283 


AF156530 


Mus 

musculus 


ETS-domain transcriptional repressor PE1 


605 


76 


284 


Y29336 


Homo sapiens 


Human secreted protein clone cs756_2 alternate 
reading frame protein. 


647 


100 


285 


Y73402 


Homo sapiens 


Human secreted protein clone yc25_l protein 
sequence SEQ ID NO:26, 


300 


90 


286 


AF016411 


Homo sapiens 


KCNA3.1B 


137 


100 


287 


W89253 


Homo sapiens 


Human ALP. 


688 


97 


288 


AF1 12886 


Bos taurus 


differentiation enhancing factor 1 


750 


96 


289 


AF113131 


Homo sapiens 


host cell factor horaolog LCP 


367 


44 


290 


U52111 


Homo sapiens 


plexin-related protein 


698 


100 


291 


AF026504 


Rattus 


SPA-1 like protein p!294 


603 


89 
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norvegicus 








292 


AF102854 


lattus 
norvegicus 


membrane-associated guanylate kinase- 
interacting protein 2 Maguin-2 


124 


CI 

53 


293 


X99211 


Drosophila 
melauogaster 


ubiquitin-specific protease 


143 


38 


294 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_l protein 
sequence SEQ ID NO:92. 


185 


94 


295 


Y94890 


Homo sapiens 


Human protein clone HP02798. 


108 


59 


296 


AF019767 


Homo sapiens 


zinc finger protein 


154 


96 


297 


Y28568 


Homo sapiens 


Secreted peptide clone bd577_l. 


568 


84, 


298 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_l protein 
sequence SEQ ID NO:92. 


182 


97 


299 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
gene!6SEQIDNO:63. 


605 


69 


300 


R58890 


Homo sapiens 


Human-32 cadherin-related molecule. 


212 


97 


301 


AF022859 


Homo sapiens 


neuropilin-2(a0) 


277 


100 


302 


Y71124 


Homo sapiens 


Human mitogenic regulator duox2. 


716 


97 


303 


Y44297 


Homo sapiens 


Human receptor tyrosine kinase. 


228 


97 


304 


D32050 


Homo sapiens 


alanyl-tRNA synthetase 


192 


80 


305 


U43586 


Homo sapiens 


protein kinase related to Raf protein kinases; 
Method: conceptual translation supplied by 
author 


428 


72 


306 


R54872 


Homo sapiens 


Human HI 3 viral receptor mutant 4. 


280 


95 


307 


D78572 


Mus 

museums : 


membrane glycoprotein 


199 


41 


308 


AF255614 


Rattus 
norvegicus 


scaffolding protein SLIPR 


639 


88 


309 


S79463 


Mus sp. 


semaphorin homolog^M-Sema F 


162 


89 


310 


AF178941 


Homo sapiens 


ATP-binding cassette sub-family A member 2 


736 


100 


311 


U03413 


Dictyostelium 
discoideum 


calcium binding protein 


151 


36 


312 


Y87347 


Homo sapiens 


Human signal peptide containing protein HSPP- 
124SEQIDNO:124. 


744 


100 


313 


Z97055 


Homo sapiens 


d!388M5.4 (putative GS2 like protein) 


789 . 


99 


314 


AC004010 


Homo sapiens 


similar to Leucine-rich transmembrane proteins; 
44% similarity to U42767 (PID:gl736918) 


197 


38 


315 


AL021392 


Homo sapiens 


dJ439F8.2 (supported by GENSCAN and 
GENE WISE) 


278 


38 


316 


U70209 


Mus 

musculus 


polycystic kidney disease I protein 


165 


38 


317 


AF109643 


Rattus 
norvegicus 


coxsackie-adenovirus-receptor homolog 


223 


38 


318 


AF104923 


Homo sapiens 


putative transcription factor 


138 


84 


319 


AF1 00287 


Trypanosoma 
vivax 


activated protein kinase C receptor homolog 


141 


38 


320 


G00588 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4669. 


125 


51 


321 


Y21591 


Homo sapiens 


Human secreted protein (clone CC332-33). 


459 


97 


322 


D26070 


Homo sapiens 


human type 1 inositol 1,4,5-trisphosphate 
receptor 


232 


97 


323 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


306 


88 


324 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-N TP 


209 


70 


325 


Ml 9650 


Homo sapiens 


^'-cyclic-nucleotide ^-phosphodiesterase (EC 
3.1.4.37) 


214 


91 


326 


W80396 


Homo sapiens 


A secreted protein encoded by clone bp646__10. 


140 


70 


327 


X75756 


Homo sapiens 


protein kinase C mu 


540 


78 


328 


G02292 


Homo sapiens 


Human secreted protein, or\J iu jnu. oo /o. 


70 1 

t £*\ 


yy 


329 


AF168990 


Homo sapiens 


putative GTP-binding protein 


877 


99 


330 


S67984 


Homo sapiens 


anti-HlV gpl20 antibody heavy chain variable 
region 


581 


80 


331 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


2823 


98 


332 


Y87330 


Homo sapiens 


Human signal peptide containing protein HSPP- 
107 SEQIDNO:107. 


1127 


100 


333 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homologue 3. 


320 


98 


334 


AC002563 


Homo sapiens 


putative RHO/RAC effector protein; 95% 


327 


93 
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ID 
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No. 


Species 


Description 

_____ - — 

similarity to P49205 (PID:gl345S60} 


Smith- 
Waterman 
Score 


% 

Identity 


335 


Y87347 


Homo sapiens 


Human signal peptide containing protein HSre- 
24SEQIDNO:124. 


1111 


0/ 


336 ~ 


AF006466 


Mus 

musculus 


lymphocyte specific forrain related protein 


193 


/j 


337 


AF265555 


Homo sapiens 


ubiquitin-conjugating BlR-domam enzyme 
APOLLON 


632 


y 1 


338 


Y13443 


Homo sapiens 


Amino acid sequence of hSlo3-2. 


516 


1UU 


339 


Y07637 


Homo sapiens 


putative GAB A-gated chloride channel 


189 


100 


340 


Y05734 


Homo sapiens 


Suman Grb7 effector 2.2412 protein. 


2156 


99 


341 


AE000497 


Escherichia 
coli 


L-idonate transcriptional regulator 


928 


98 


342 


D90855 


Escherichia 
colt 


glycerol-3-phosphate dehydrogenase (EC 
1.1.99.5) chain A, anaerobic 


"769 


"99 


343 


D85613 


Escherichia 
coli 


membrane component 


"399 


100 


344 


M93239 


Escherichia 
coli 


transmembrane protein 


232 


100 


345 


M60177 


Escherichia 
coli 


enterobactin 


759 


99 


346 


D90699 


Escherichia 
coli 


Sensor protein cops (EC 2.73.-). 


638 


97 


347 


D90843 


Escherichia 
coli 


CapB protein. 


552 


100 


348 


M13422 


Escherichia 
coli 


49 kd protein 


1193 


96 


349 


L10328 


Escherichia 
coli 


similar to drug resistance translocases 


340 


90 


350 


X69942 


Mus 

musculus 


enhancer-trap-locus- 1 


560 


82 


351 


AF239613 


Homo sapiens 


apamin-sensirive small-conductance Ca2+- 
activated potassium channel 


463 


80 


352 


D90777 


Escherichia 
coli 


3-hydroxybutyryl-CoA dehydrogenase (EC 
1.1.1.157> 0- hy droxybutyry 1-CoA 
dehydrogenase) (BhbD). 


577 


100 


353 


D90863 


Escherichia 
coli 


similar to 


311 


98 


354 


Y52386 


Homo sapiens 


Human transmembrane protein HP02000. 


133 


58 


355 


Y31645 


Homo sapiens 


Human transport-associated protein-7 (TRANP- 
7). 


482 


55 


356 


Y58637 


Homo sapiens 


Protein regulating gene expression PRGE-30. 


119 


51 


357 


AH 19226 


Homo sapiens 


dual-specificity tyrosine phosphatase YVH1 


1788 


100 


358 


Y87219 


Homo sapiens 


Human secreted protein sequence SEQ ID 
NO:258. 


165 


100 


359 


J00132 


Homo sapiens 


beta-fxbrinogen 


233 


93 


360 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


128 


70 


361 


R28916 


• Homo sapiens 


Type III procollagen (prior art). 


i no 


4U 


362 


U16655 


Rattus 
norvegicus 


phospholtpase C delta-4 


649 


65 


363 


G03U9 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


95 


42 


364 


U47276 


Gallus gallus 


chicken brain factor-2 


1U4 


,34 


365 ■ 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


1S3 


Oj 


366 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


1 io 

1 lo 


40 


367 


X98258 


Homo sapiens 


M-phase phosphoprotein 9 


564 


/5 


368 


AL021366 


Homo sapiens 


CICK0721Q.3 (Kicesin related protein) 


3387 


99 


369 


U70932 


Peromyscus 
leucopus 


reverse transcriptase 


92 


5.9 


370 


X86400 


Homo sapiens 


gamma subunit of sodium potassium ATPase 
like 


242 


73 


371 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


165 


56 


372 


U49974 


Homo sapiens 


mariner transposase 


257 


55 


373 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


21193 


99 


374 


AF234765 


Rattus 
norvegicus 


serine-argininc-rich splicing regulatory protein 
SRRP86 


1182 


78 


375 


U49974 


Homo sapiens 


mariner transposase 


172 


55 
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376 


GO 1984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


221 


67 


377 


G00669 


Homo sapiens 


uman secreted protein, SEQ ID NO: 4750. 


600 


100 


378 


X52574 


Mus 

musculus 


GTP binding protein 


1456 


91 


379 


R69095 


itomo sapiens 


Anti-HIV Fab tat3 1 light chain. 


68 


in 
37 


380 


J04974 


iomo sapiens 


alpha-2 type XI collagen 


125 


in 
37 


381 


AB002405 


Homo sapiens 


] J AK-4p 


530 


A1 

43 


382 


U64830 


Dictyostelium 
discoideum 


protein tyrosine kinase 


115 


44 


383 


G02916 


' -lomo sapiens 


iuman secreted protein, SEQ ID NO: 6997. 


618 


98 


384 


G01194 


Homo sapiens 


Suman secreted protein, SEQ ID NO: 5275. 


617 


yj 


385 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


386 


D86974 


Homo sapiens 


KIAA0220 


2148 


98 


387 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


142 


50 


388 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8153. 


99 


59 


389 


M12140 


; iomo sapiens 


envelope protein 


197 


51 


390 


AJ293309 


: iomo sapiens 


>THP2 protein 


461 


77 


391 


Y42751 


Homo sapiens 


Human calcium binding protein 2 (CaBP-2). 


181 


94 


392 


W48351 


Homo sapiens 


3uman breast cancer related protein BCRB2. 


241 


66 


393 


Y14442 


Homo sapiens 


olfactory receptor protein 


339 


54 


394 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


957 


100 


395 


Y76332 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 38. 


171 


34 


396 


G03930 


Homo sapiens 


Human secreted protein, SEQ ID NO: 801 1. 


250 


100 


397 


AB032904 


Hylobates 
syndactylus 


dopamine receptor D4 


105 


35 


398 


AJ007798 


Homo sapiens 


stromal antigen 3, (STAG3) 


861 


.85 


399 


Y91405 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 2 SEQ ID NO: 126. 


1047 


92 


400 


Y29861 


Homo sapiens 


Human secreted protein clone cb98 4. 


162 


37 


401 


D87002 


Homo sapiens 


similar to rat integral membrane glycoprotein; 
accession number 221513. 


527 


78 


402 


AF100754 


Homo sapiens 


ancient ubiquitous protein AUP1 isoform 


853 


95 


403 


X74904 


GaJlus gallus 


alpha-2-macroglobulin receptor 


258 


60 


404 


AF075462 


Mus 

musculus 


ADP-ribosylation factor-directed GTPase 
activating protein isoform b 


545 


89 


405 


X92887 


Human 
endogenous 
retrovirus K 


pol/env 


162 


30 


406 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 hDRR4. 


325 


72 


407 


AK022626 


Homo sapiens 


unnamed protein product 


2833 


99 


408 


L13802 


Homo sapiens 


ribosmal protein small subunit 


264 


92 


409 


Y91600 


Homo sapiens 


Human secreted protein sequence encoded by 
gene9SEQIDNO:273. 


1788 


89 


410 


W88745 


Homo sapiens 


Secreted protein encoded by gene 30 clone 
HTSEV09. 


2004 


■-99 


411 


AB043953 

* 


Mus 

musculus 


Chat-H 


2628 


82 


412 


Y86233 


Homo sapiens 


Human secreted protein HNTMX29, SEQ ID 
NO:148. 


1014 


92 


413 


U10542 


Pan 

troglodytes 


MHC class I A 


265 


71 


414 


AF155097 


Homo sapiens 


NY-REN-7 antigen 


850 


95 


415 


GO3203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


88 


48 


416 


Y57911 


Homo sapiens 


Human transmembrane protein HTMPN-35. 


266 


89 


417 


W27651 


Homo sapiens 


Secreted protein AT205. 




fin 


418 


Y76884 


Homo sapiens 


Retinoblastoma binding protein-7sequence. 


3077 


87 


419 


AF255559 


Notothenia 
coriiceps 


alpha tubulin 


289 


68 


420 


G01984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


209 


74 


421 


AL109827 


Homo sapiens 


dJ309K20.2 (acrosomal protein ACR55 (similar 
to rat sperm antigen 4 (SPAG4))) 


1446 


96 


422 


AC008075 


Arabidopsis 
thaliana 


F24J5.4 


112 


35 
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SEQ 

ED 1 

NO: 

423 


Accession 
No. 

AF231705 


Species 
Homo sapiens 


Description 

• 

Alu co-repressor 1 


&mitn- 
Waterman 
Score 
1090 


70 

Identity 
100 


424 
425 

426 
427 


AF234887 
Y35942 

AB009288 
L12392 


Homo sapiens 
Homo sapiens 

Homo sapiens 
Homo sapiens 


FLAMINGO 1 

Extended human secreted protein sequence, SEQ 

ID NO. 191. 

N-copine 

Huntington's Disease protein 


6268 

IQfil 

635 
16080 


97 

99 

yy 

98 
99 


428 
429 
430 

431 


Y94990 

AJ293573 

Y84441 

G0285O 


Homo sapiens 
Homo sapiens 
Homo sapiens 

; lomo sapiens 


Human secreted protein vb21 1, SfcQ iu inuvzu. 
zinc finger protein Cezanne 
Amino acid sequence of a human RNA- 
associated protein. 

Human secreted protein, SEQ ID NO: 6931. 


/Oo 

542 
2074 

723 


JO 

87 
100 

95 


432 
433 

434 


G04067 
AF 159296 

W48351 


Homo sapiens 
Lycopersicon 
esculentum 
Homo sapiens 


Human secreted protein, SEQ 3D NO: 8148. 
extensin-like protein 

iuman breast cancer related protein BCRB2. 


73 
613 

135 


42 
48 

44 


436 
437 


Y7^R74 

AF161426 

Y30812 


Homo saniens 
Homo sapiens 
Homo sapiens 


phosphorylase kinase 
HSPC308 

Human secreted protein encoded from gene 2. 


3442 

268 

1055 


97 
74 
52 


438 
439 
440 
441 
442 
443 


G03798 

X14766 

X02344 

AF168418 

LI 1672 

G03203 


Homo sapiens 
Homo sapiens 
Homo sapiens 
Homo sapiens 
Homo sapiens 
Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 
GABA-A receptor alpha 1 subunit 
beta-tubulin 

activating signal cointegrator 1 
zinc finger protein 

iuman secreted protein, SEQ ID NO: 7284. 
•iUMANNDR 


168 
2294 
311 
1882 

yS 
2451 


56 
96 
95 
100 

<A 

*)fk 

ZO 

100 


444 

443 

446 
447 
448 
449 


A52140 

AF116712 
AF245447 
AP133086 
U87305 


unidentified 

Homo sapiens 
Homo sapiens 
Homo sapiens 
Rattus 
norvegicus 


ryanodine receptor 2 
'R02738 

sphingosine kinase type 2 isoform 
membrane-type serine protease 1 
transmembrane receptor UNC5H1 


9356 

227 

576 

2630 

817 


99 
49 
99 
94 


450 


AF081249 


Homo sapiens 


JAW I -related protein MR VII A long isoform 


4568 


QQ 

yy 


451 
452 


AC005498 
M60235 


Homo sapiens 
Homo sapiens 


R31665 1 

granule membrane protein- 140 


31b 
464 
730 


oz 
73 

oo 

o© 


453 
454 
455 


AB036706 

G00918 

Y22634 


Homo sapiens 
Homo sapiens 
Homo sapiens 


intelectin 

Human secreted protein, SEQ ID NO: 4999. 
Human cytokine inducible regulatory protein-1 
(CIRP-1). 


263 
192 


67 


456 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 62. 


106 


40 


457 


N91325 


Homo sapiens 


DNA encoding human growth hormone receptor. 


3282 


"96 


458 


M19155 


Plasmodium 
falciparum 


S -antigen precursor 


110 


36 


459 


Y13377 


Homo sapiens 


Amino acid sequence of protein PR0257. 


509 


98 


460 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


149 


43 


461 


Y14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


184 


54 


462 


Y53005 


Homo sapiens 


Human secreted protein clone pm749_8 protein 
sequence SEQ ID NO: 16. 


135 


47 


463 


X84960 


Triticum 
aestivum 


low molecular weight giutenin 


109 


33 


464 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of Ras). 


1781 


85 


465 


AF189764 


Mus 

musculus 


alpha/beta hydrolase-1 




jy 


466 


U93569 


Homo sapiens 


PtV 


101 


30 


467 


Y41528 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 77. 

Human secreted protein. SEQ ID NO: 6953. 


1172 
149 


" 99 
52 


468 
469 


G02872 
AJ000008 


Homo sapiens 
Homo sapiens 


P13 -kinase 


5832 


97 


470 


X70922 


Mus 

musculus 


neurotoxin homologue 


118 


47 


471 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7S7S. 


198 


75 


472 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 


72 


57 
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% 
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gene 62. 






473 


G02313 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6394. 


328 


100 


474 


Y07007 


Homo sapiens 


Breast cancer associated antigen precursor 
sequence. 


1013 


97 


475 


W93254 


Homo sapiens 


Human ESRPI protein. 


943 


80 


476 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


236 


65 


477 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


202 


60 


478 


G01870 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5951. 


267 


100 


479 


AF102777 


Mus 

musculus 


FYVE finger^ontaining phosphoinositide kinase 


3427 


92 


480 


Q03052 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7133. 


123 


53 


481 


W87701 


Homo sapiens 


A human membrane fusion protein designated 
SYTAX1. 


221 


77 


482 


G03119 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


131 


39 


483 


AF2 10651 


Homo sapiens 


NAG18 


124 


59 


484 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


343 


50 


485 


G00637 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4718. 


129 


70 


486 


U15174 


Homo sapiens 


BCL2/adenovirus E1B l9kD-interacting protein 
3 


149 


73 


487 


Y76167 


Homo sapiens 


Human secreted protein encoded by gene 44. 


627 


100 


488 


AJ275213 


Homo sapiens 


stabilin-1 


1244 


91 


489 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


313 


65 


490 


L12392 


Homo sapiens 


Huntington's Disease protein 


16081 


100 


491 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


197 


66 


492 


J03799 


Homo sapiens 


iaminin-binding protein 


228 


70 


493 


U15174 


Homo sapiens 


BCL2/adenoviras E1B 19kD-interacting protein 
3 


128 


41 


494 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


197 


67 


495 


AC005175 


Homo sapiens 


R31449 3 


889 


94 


496 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


229 


61 


497 


AB030237 


Canis 
familiaris 


D4 dopamine receptor 


90 


48 


498 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


228 


65 


499 


U70935 


Peromyscus 
maniculatus 


reverse transcriptase 


213 


52 


500 


U48508 


Homo sapiens 


skeletal muscle ryanodine receptor 


26406 


99 


501 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


105 


58 


502 


AF119851 


Homo sapiens 


PR01722 


156 


62 


503 


AF1 13685 


Homo sapiens 


PRO0974 


116 


50 


504 


U79458 


Homo sapiens 


WW domain binding protein-2 


322 


59 


505 


W29651 


Homo sapiens 


Human secreted protein CD124_3. 


608 


55 


506 


W85459 


Homo_sapiens 


Secreted protein encoded by clone dhl 135_9. 


986 


70 


507 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO:180. 


115 


33 


508 


AL 1601 75 


Homo sapiens 


bA243J16.3 (similar to MYLK (myosin, light 
polypeptide kinase)) 


184 


92 


509 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


97 


62 


510 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


117 


63 


511 


W79092 


Homo sapiens 


Human secreted protein dn740_3. 


1058 


100 


512 . 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


205 


64 


513 


AJ133439 


Homo sapiens 


GRIP1 protein 


2151 


100 


514 


AE003456 


Drosophila 
melanogaster 


CG6393 gene product 


259 


42 . 


515 


Z17206 


Xenopus 
laevis 


P 46XlEg22 


128 


40 


516 


AF104413 


Homo sapiens 


large tumor suppressor 1 


1766 


94 


517 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


92 


40 


518 • 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


519 


S80864 


Homo sapiens 


cytochrome c-like polypeptide 


318 


50 


520 


X92485 


Plasmodium 
vivax 


pval 


170 


61 



115 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


521 


G03790 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7871. 


159 


59 


522 


AF121857 


'. 3omo sapiens 


sorting nexin 7 


259 


40 


523 


G02654 . 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6735. 


82 


37 


524 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


253 


73 


525 


AF119851 


Homo sapiens 


PR01722 


162 


57 


526 


Y27761 


Homo sapiens 


Human secreted protein encoded by gene No. 47. 


154 


57 


527 


G02707 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6788. 


70 


45 


528 


U47924 


Homo sapiens 


C8 


1112 


86 


529 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


84 


45 


530 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


111 


60 


531 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


92 


65 


532 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


75 


29 


533 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


182 


48 


534 


AF068286 


Homo sapiens 


HDCMD38P 


861 


100 


535 


U07707 


Homo sapiens 


epidermal growth factor receptor substrate 


228 


60 


536 


G01955 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6036. 


484 


75 


537 


AF219232 


Gallus gatlus 


qin-induced kinase 


206 


53 


538 


AF 135022 


Homo sapiens 


mediator 


128 


100 


539 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


141 


59 


540 


AF016430 


Caenorhabditi 
s elegans 


contains similarity to a BR-C/TrK domain 


853 


39 


541 


AC003093 


Homo sapiens 


OXYSTEROL-BINDING PROTEIN; 45% 
similarity to P22059(PID:gl29308) 


408 


66 


542 


M29487 


Homo sapiens 


integrin alpha subunit precursor 


517 


r 81 


543 


AF 102530 


Mus 

musculus 


olfactory receptor F3 


327 


73 


544 


Y73431 


Homo sapiens 


Human secreted protein clone ybl86_l protein 
sequence SEQ IDNO:84. 


386 


100 


545 


AE004833 


Pseudomonas 
aeruginosa 


probable TonB-dependent receptor 


279 


42 


546 


G03793 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7874. 


264 


53 


547 


Y69192 


Homo sapiens 


A human monocyte-macrophage apolipoprotein 
B receptor protein. 


1772 


67 


548 ■ 


Y91493 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 43 SEQ ID NO:l 66. 


176 


100 


549 


G0I571 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5652. 


777 


99 


550 


AF044588 


Homo sapiens 


protein regulating cytokinesis 1; PRC1 


1953 


88 


551 


Y29332 


Homo sapiens 


Human secreted protein clone pe584_2 protein 
sequence. 


1224 


94 


552 


X98330 


Homo sapiens 


ryanodine receptor 2 


24621 


99 


553 


Y42782 


Homo sapiens 


Human UC Band #331 protein. 


684 


95 


554 


AB025258 


Mus 

musculus 


granuphilin-a 


501 


41 


555 


AJ010346 


Homo sapiens 


RING-H2 


1468 


100 


556 


W92388 


Homo sapiens 


Human TR-interacting protein S239a. 


538 


92 


557 


AF 119851 


Homo sapiens 


PR01722 


175 


59 


558 


AF117756 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP1 50 


183 


32 


559 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


319 


68 


560 


D86214 


Mus 

musculus 


Ca2+ dependent activator protein for secretion 


1010 


93 


561 


AF187325 


Canis 
familiaris 


melanoma antigen 


287 


55 


562 


AJ001981 


Homo sapiens 


0XA1L 


2512 


99 


563 


Z17238 


Rattus 
norvegicus 


glutamate receptor subtype delta- 1 


338 


66 


564 


W30638 


Homo sapiens 


Partial human 7-transmembrane receptor 
HAP0167 protein. 


371 


100 


565 


AC005620 


Homo sapiens 


R33590 1 


467 


97 


566 


Y99358 


Homo sapiens 


Human PR01772 (UNQ834) amino acid 
sequence SEQ IDNO:63. 


1138 


78 


567 


AL031177 


Homo sapiens 


dJ889M153 (novel protein) 


1002 


58 


568 


AF151043 


Homo sapiens 


HSPC209 


798 


100 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


569 


AF097518 


Homo sapiens 


liver-specific transporter 


231 


100 


570 


AB035698 


Homo sapiens 


Misshapen/NIK-related kinase MINK-1 


1532 


100 


571 . 


Y07096 


Homo sapiens 


Colon cancer associated antigen precursor 
sequence. 


1064 


100 ' 


572 


AL031177 


Homo sapiens 


dJ889M15.3 (novel protein) 


735 


55 


573 


Y66639 


Homo sapiens 


Membrane-bound protein FRO290. 


2*4 


45 


574 


AB037108 


Homo sapiens 


seven transmembrane domain orphan receptor 


1883 


99 


575 . 


D43949 


Homo sapiens 


This gene is novel. 


836 


100 


576 


Y48596 


Homo sapiens 


Human breast tumour-associated protein 57. 


108 


50 


577 


G00352 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4433. 


141 


75 


578 


R95913 


Homo sapiens 


Neural thread protein. 


140 


65 


579 


AK025U6 


Homo sapiens 


unnamed protein product 


201 


70 


580 


Y86473 


Homo sapiens 


Human gene 52-encoded protein fragment, SEQ 
H>NO:388. 


77 


70 


581 


AF196779 


Homo sapiens 


JM10 protein 


450 


100 


582 


AF 1 88706 


Homo sapiens 


g20 protein 


330 


98 


583 


AB030234 


Canis 
familiaris 


DA dopamine receptor 


64 


56 


584 


G02621 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6702. 


345 


90 


585 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


268 


85 


586 


Y30819 


Homo sapiens 


Human secreted protein encoded from gene 9. 


235 


35 


587 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


132 


56 


588 


G02872 


Homo sapiens 


Human secreted.protein, SEQ ID NO: 6953. 


182 


79 


589 


AF235017 


Mus 
musculus 


2P1 protein 


764: 


80 


590 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


329 


81 


591 


Y30709 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


110 


43 


592 


Y53875 


Homo sapiens 


A human seven transmembrane signal transducer 
polypeptide. 


1369 


92 


593 


Y53051 


Homo sapiens 


Human secreted protein clone ddll9__4 protein 
sequence SEQ ID NO: 1 08. 


1112 


97 


594 


Y27658 


Homo sapiens 


Human secreted protein encoded by gene No. 92. 


763 


79 


595 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


156 


58 


596 


AF15U10 


Mus 

musculus 


COPi protein 


2215 


95 


597 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


157 


65 


598' 


AF 192499 


Mus 

musculus 


putative secreted protein ZSIG37 


143 


40 


599 


AF1 19855 


Homo sapiens 


PRO 1847 


236 


76 


600" 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


212 


73 


601 


Y00295 


Homo sapiens 


Human secreted protein encoded by gene 38. 


567 


88 


602 


AF 184971 


Homo sapiens 


class II cytokine receptor ZCYTOR7 


2015 


74 


603 


AF061936 


Homo sapiens 


diacylglycerol kinase iota 


773 


96 


604 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


1333 


93 


605 


AB033106 


Homo sapiens 


KIAA1280 protein 


3915 


100 


606 


X75756 


Homo sapiens 


protein kinase C mu 


3916 


99 


607 


D86983 


Homo sapiens 


similar to D.melanogaster peroxidasin(Ul 1052) 


5758 


99 


608 


W69341 


Homo sapiens 


Secreted protein of clone CG279J . 


1377 


99 


609 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


339 


82 


610 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


116 


62 


611 


AF202636 


Homo sapiens 


angiopoietin-like protein PP1 158 


2164 


100 


612 


AF090944 


Homo sapiens 


PRO0663 


218 


82 


613 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


195 


59 


614 


M87053 


Rattus 
norvegicus 


lens membrane protein 


450 


84 


615 


AC004232 


Homo sapiens 


FPM315 


163 


37 


616 


G01984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


205 


79 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


617 




Y91524 


riOuiO Sapiens 


ni ii i imi SCLICICU yji uix^xit abijuyuk>u wuwuuwm 

gene74SEQIDNO:197. 


821 


99 


618 


AJ245621 




U>lL>z p rule m 


2258 


99 


619 


Y76198 


Homo sapiens 


Human secreted protein encoded by gene 75. 


108 


64 


620 


AF067S64 


Homo sapiens 


transferrin receptor 2 alpha 


3922 


94 


621 


D90721 


Escherichia 
coli 


Transmembrane protein dppC 


573 


90 


622 


W75858 


Homo sapiens 


iuman secretory protein oi clone /jzo. 


7^0 


100 


623 


Y94982 


Homo sapiens 


iuman secreted protem vdiz i t acvj aij nu.*k 




100 


624 


AF034745 


Mus 

musculus 


LNXp80 


O j / 


83 


625 


U42580 


Paramecium 
bursaria 
Chlorella 
virus 1 


Pro-rich, IPPFNMSLPLS (3x) 


94 


46 


626 


U79260 


Homo sapiens 


unknown 


194 


70 


627 


R95913 


Homo sapiens 


Neural thread protein. 


"99 


50 


628 


G03450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7531. 


427 


100 


629 


Y36281 


Homo sapiens 


Human secreted protein encoded by gene 58. 


590 


100 


630 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


165 


76 


631 


G02139 


Homo sapiens 


Human secreted protem, acv£ inu. ojlzu. 


268 


"96 


632 


U16996 


Homo sapiens 


protein tyrosine posphatase 


351 


80 


633 


AF121857 


Homo sapiens 


sorting nexin 7 


2019 


100 


634 


AF283772 


:Homo sapiens 


similar to Homo sapiens ribosomal protein L10 
encoded by GenBank Accession Number 
L25899 


J*rv 


77 


635 


Y07090 


Homo sapiens 


Renal cancer associated antigen precursor 
sequence. 


277 


64 


636 


AB0 13382 


Homo sapiens 


DUSP6 


4.1 L 


76 


637 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


315 


71 


638 


M95762 


Rattus 
norvegicus 


GABA transporter 




89 


639 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


219 


60 


640 


Y01400 


Homo sapiens 


Secreted protein encoded by gene 1 8 clone 
HNHrOzy. 


U t 


79 


641 


AC008075 


Arabidopsis 
thaliana 


F24J5.4 


121 


33 


642 


W74824 


Homo sapiens 


Human secreted protein encoded oy gene yo 
clone ri/vi^jt3A.oi . 


615 


62 


643 


AB015982 


Homo sapiens 


serine/threonine kinase 


485 


98 


644 


Y25806 


Homo sapiens 


Human secreted protein fragment encoded from 
gene 23. 


162 


46 


645 


AF122904 


Homo sapiens 


membrane protein DAP 10 


474 


100 


646 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


200 


38 


647 


W48804 


Homo sapiens 


riomo sapiens cionc ojvi jo i pirnem. 


1203 


99 


648 


AF257330 


Homo sapiens 


COB W-like protein 


1440 


98 


649 


Y36203 


Homo sapiens 


Human secreted protein #75. 


233 


73 


650 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


173 


78 


651 


Y32199 


Homo sapiens 


Human receptor molecule [isxA^) encoaca uy 
incyte clone zuzzj/y. 


1012 


100 


652 


AB032909 


Hylobates 
agilis 


dopamine receptor D4 


122 


32 


653 


AK021848 


Homo sapiens 


unnamed protein product 


186 


69 


654 


W73411 


Homo sapiens 


Human secreteu protein encoaea oy vjene nu. 
15. 


57 


37 


UJJ 


L 224 5 5 


Rattus 
norvegicus 


mu opioid receptor 


116 


34 


656 


G03112 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7193. 


110 


45 


657 


G02345 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6426. 


459 


97 


658 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


291 


75 


659 


G02832 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6913. 


134 


65 


660 


Y91423 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 11 SEQIDNO:144. 


333 


" 96 
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ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


661 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


168 


68 


662 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


375 


43 


663 


W75771 


Homo sapiens 


Human GTP binding protein APD08. 


629 


100 


664 


AL096770 


Homo sapiens 


DA150A6.2 (novel 7 transmembrane receptor 
i rhodopsin femily) (olfactory receptor like) 
protein (hs6Ml-21)) 


480 


55 


665 


AB037734 


Homo sapiens 


K2AA1 3 13 protein 


978 


96 


666 


W82841 


Homo sapiens 


Human cerebral protein- 1. 


192 


84 


667 


W82841 


Homo sapiens 


Human cerebral protein- 1. 


182 


87 


668 


AB030184 


Mus 

musculus 


contains transmembrane (TM) region and ATP 
binding region 


757 


68 


669 


AB032919 


Hylobates 
muelleri 


dopamine receptor D4 


85 


37 


670 


AF107295 


Rattus 
norvegicus 


outer membrane protein 


746 


81 


671 


Z33642 


Homo sapiens 


eukocyte surface protein 


394 


93 


672 


W85608 


Homo sapiens 


Secreted protein clone du410_5. 


261 


91 


673 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


106 


48 


674 


AL035587 


Homo sapiens 


dJ475N16.4(K3AA0240) . 


2388 


99 


675 


Y59668 


Homo sapiens 


Secreted protein 108-005-5-O-C1-FL. 


1134 


53 


676 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


174 


74 


677 


AF026954 


Bos taurus 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor; PDPr 


1013 


95 


678 


L11625 


Mus 

museums 


receptor protein-tyrosine kinase 


545 


96 


679 


AL031427 


Homo sapiens 


dJ167A19.3 (novel protein) 


745 


100 


680 


AJ133430 


Mus 

musculus 


olfactory receptor 


528 


77 


681 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


179 


70 


682 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


336 


76 


683 


Y94943 


Homo sapiens 


Human secreted protein clone ytI4_I protein 
sequence SEQ ID NO:92. 


118 


100 


684 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


100 


37 


685 


G00885 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4966. 


162 


60 


686 


AK001518 


Homo sapiens 


unnamed protein product 


590 


100 


687 


G01982 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6063. 


718 


100 


688 


Y92241 


Homo sapiens 


Human cancer associated antigen precursor 
• (MO-REN-46). 


2405 


99 


689 


AC024792 


Cacnorhabditi 
s elegans 


contains similarity to TR-.P783 16 


423 


36 


690 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. - 


183 


81 


691 


Y56514 


Homo sapiens 


Human Jurkat cell clone P2-15 AIMIO longest 
ORF protein sequence. 


180 


88 


692 


Y27795 


Homo sapiens 


Human secreted protein encoded by gene No. 79. 


1539 


99 


693 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


428 


98 


694 


U12465 


Homo sapiens 


ribosomal protein L35 


308 


89 


695 


Y45272 


Homo sapiens 


Human secreted protein encoded from gene 16. 


1517 


99 


696 


AF191838 


Homo sapiens 


TANK binding kinase TBK1 


1242 


98 


697 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


275 


75 


698 


Y87280 


Homo sapiens 


Human signal peptide containing protein HSPP- 
.57 SEQ ID NO:57. 


576 


90 


699 


Y97999 


Homo sapiens 


Human SCAD femily molecule HSFM-1, SEQ 
IDNO:l. 


729 


99 


700 


AJD06701 


Homo sapiens 


putative serine/threonine protein kinase 


610 


79 


701 


AF209198 


Homo sapiens 


zinc finger protein 277 


2357 


100 


702 


AJ298841 


Mus 

musculus 


torsinA protein 


709 


45 


703 


AK021729 


Homo sapiens 


unnamed protein product 


622 


98 


704 


Z46787 


Caenarhabditi 
s elegans 


similar to Glutaredoxin, Zinc finger, C3HC4 
type (RING finger) 


920 


51 


705 


G02882 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6963. 


589 


98 
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ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


706 


G02501 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6582. 


125 


CO 

38 


707 


R95326 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand (clone 2DD). 


121 


95 


708 


G03002 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7083. 


125 


39 


709 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding protein, Y2H56. 


516 


98 


710 


M63577 


Saccharomyc 
es cerevisiae 


SFP1 


131 


59 


711 


AB026291 


Rattus 
norvegicus 


acetoacetyl-CoA synthetase 


467 


85 


712 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP-BAS, type 3) 


368 


44 


713 


AF044033 


Marmota 
maim ota 


olfactory receptor 


615 


83 


714 


G03561 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7642. 


251 


100 


715 


AB033062 


Homo sapiens 


K1AA1236 protein 


1380 


100 


716 


G00577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4658. 


80 


73 


717 


Y96864 


Homo sapiens 


SEQ. ID. 37 from WO0034474. 


S35 


99 


7)8 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 subunit 


234 


100 


719 


U47334 


Homo sapiens 


similar to chicken gamma aminobutyric acid 
receptor beta4 subunit 


578 


99 


720 


AB020598 


Homo sapiens 


peptide transporter 3 


1096 


100 


721 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


570 


74 


722 


J05046 - 


Homo sapiens 


insulin receptor-related receptor 


6787 


100 


723 


AF001958 


Ambystoma 
tigrinum 


electrogenic Na+ bicarbonate cotransporter, 
NBC 


111 


41 


724 


AF127084 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3A 


5253 


94 


725 


X54673 


Homo sapiens 


GABA transporter 


3114 


99 


726 


AF016191 


Rattus 
norvegicus 


potassium channel 


370 


100 


727 


AB029559 


Rattus 
norvegicus 


BAT I 


139 


35 


728 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homologue 3. 


2186 


97 


729 


AJ011415 


Homo sapiens 


plexin-Bl/SEP receptor 


729 


56 


730 


293096 


Homo sapiens 


bK390B3.1 (manic fringe (Drosophila) 
homolog) 


142 


68 


731 


Z10062 


Homo sapiens 


cDNA encoding a human vanilioid receptor 
homologue Vanilrepl. 


675 


99 


732 


AF161382 


Homo sapiens 


HSPC264 


492 


94 


733 


AB029033 


Homo sapiens 


KIAAl 110 protein 


3826 


99 


734 


AE000493 


Escherichia 
coli 


putative transport protein 


592 


97 


735 


AL033379 


Homo sapiens 


dJ41 7022.2 (novel 7 transmembrane receptor 
(rhodopsin family) protein similar to high- 
affinity lysophosphatidic acid receptor homolog) 


2173 


99 


736 


AH32599 


Homo sapiens 


RANTES factor of late activated T lymphocytes- 
1 


245 


56 


737 


X55019 


Homo sapiens 


acetylcholine receptor delta subunit 


8 S3 


yy ■ 


738 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


1978 


100 


739 


AB026116 


Homo sapiens 


organic anion transporter 4 


1 444 




740 


D00570 


Mus 

musculus 


open reading frame (196 AA) 


83 




741 


W03626 


Homo sapiens 


Human thyrotropin GPRN-ternunal sequence. 


1 18 


4U 


742 


U66059 


Homo sapiens 


V segment translation product 


614 


100 


743 


AFU9815 


Homo sapiens 


G-protein-coupled receptor 


2751 


99 


744 


X16663 


Homo sapiens 


haematopoietic lineage cell protein (AA 1-486) 


148 


93 


745 


W67838 


Homo sapiens 


Human secreted protein encoded by gene 32 
clone HLTCJ63. 




95 


746 


W57260 


Homo sapiens 


Human semaphorin Y. 


2414 


100 


747 


W21578 


Homo sapiens 


Alzheimer's disease protein encoded by DNA 
from plasmid pGCS2232. 


968 


65 


748 


Y94935 


Homo sapiens 


Human secreted protein clone yd218_J protein 
sequence SEQ ID NO:76. 


622 


100 


749 


AL022238 


Homo sapiens 


dJ1042K10.5 (novel protein) 


314 


85 


750 


G03889 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7970. 


391 


87 
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751 


AB025258 


Mus 

musculus 


granuphilin-a 


773 


41 


752 


Y52386 


Homo sapiens 


Human transmembrane protein HP02OOO. 


900 


99 


753 


Y48586 


Homo sapiens 


Human breast tumour-associated protein 47. 


2527 


99 


754 


AJ272207 


Homo sapiens 


putative G protein-coupled receptor 92 


694 


100 


755 


M85183 


Rattus 
norvegicus 


vasopressin receptor 


979 


68 


756 


AF190501 


Homo sapiens 


leucine-rich repeat-containing G protein-coupled 
receptor 6 


388 


71 


757 


Y02692 


Homo sapiens 


Human secreted protein encoded by gene 43 
cloneHTADXIZ 


461 


87 


758 


Z22535 


Homo sapiens 


ALK-3 


439 


98 


759 


R04932 


Homo sapiens 


Interferon-gamma receptor segment from clone 
39 responsiblefor binding the target 


564 


97 


760 


W74902 


Homo sapiens 


Human secreted protein encoded by gene 175 
clone HE8BI92. 


1217 


99 


761 


G03706 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7787. 


223 


88 


762 


AB020676 


Homo sapiens 


KIAA0869 protein 


4433 


99 


763 


AK026992 


Homo sapiens 


unnamed protein product 


2285 


99 


764 


AF173358 


Homo sapiens 


glucocorticoid receptor AF-1 coactivator-1 


573 


100 


765 


AF268066 


Mus 

musculus 


netrin 4 


2019 


89 


766 


Y48585 


Homo sapiens 


Human breast tumour-associated protein 46. 


1169 


89 


767 


AF230378 


Mus 

musculus 


interleukin-1 delta 


309 


45 


768 


AF121975 


Mus 

musculus 


odorant receptor S 1 8 


268 


62 


769 


AB008515 


Homo sapiens 


RanBPM 


611 


57 


770 


Y09945 


Rattus 
norvegicus 


putative integral membrane transport protein 


458 


50 


• 771 


AF226731 


Homo sapiens 


AD026 


688 


99 


772 


Y27132 


Homo sapiens 


Human glioblastoma-derrved polypeptide (clone 
OA004FG). 


1384 


100 


773 


X87832 


Homo sapiens 


NOV/plexin-Al protein 


1821 


98 


774 


AB025258 


Mus 

musculus 


granuphilin-a 


500 


41 


775 


AF125101 


Homo sapiens 


HSPC040 protein 


232 


93 


776 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6896. 


314 


95 


777 


G02493 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6574. 


191 


68 


778 


R03301 


Homo sapiens 


Sequence of pre-human atrial natriuretic peptide. 


213 


45 


779 


AL357374 


Homo sapiens 


bA353C18.2 (novel protein) 


232 


100 


780 


AF100346 


Homo sapiens 


neuronal voltage gated calcium channel gamma- 
3 subunit 


1434 


89 


781 


Y19566 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


103 


52 


782 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 10. 


1098 


93 


783 


AF084464 


Rattus 
norvegicus 


GTP-binding protein REM2 


141 


30 


784 


W49042 


Homo sapiens 


Human low density lipoprotein binding protein 
LBP-3. 


2693 


99 


785 


AF238381 


Homo sapiens 


PTOV1 


1904 


91 


786 


Y91870 


Homo sapiens 


Human apoptosis related protein. 


547 


100 


787 


Y71062 


Homo sapiens 


Human membrane transport protein, MTRP-7. 


1062 


94 


788 


AF1 17754 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP240 


8684 


98 


789 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2848 


96 


790 


AF151848 


Homo sapiens 


CGI-90 protein 


745 


96 


791 


Y08639 


Homo sapiens 


nuclear orphan receptor ROR-beta 


1421 


95 


792 


Y41706 


Homo sapiens 


Human PR0381 protein sequence. 


644 


99 


793 


AF121228 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP95 


1037 


100 


794 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8153. 


124 


62 


795 


Y69384 


Homo sapiens 


Amino acid sequence of a 14274 receptor 
protein. 


119 


100 


796 


W40215 


Homo sapiens 


Human macrophage antigen. 


1358 


99 
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797 


AF258340 


Homo s^iens 


hepatocellular carcinoma-associated antigen ) 12 


1151 


99 


798 


AF159615 


Homo sapiens 


FGF receptor activating protein 1 


461 


98 


799 


Y59863 


Homo sapiens 


Human normal uterus tissue derived protein 26. 


797 


99 


800 


W70459 


Homo sapiens 


Human Tl -receptor ligand HI splice variant 2. 


572 


92 


801 


L00073 


Homo sapiens 


renin 


1913 


93 


802 


P92219 


Homo sapiens 
(human) 


CR1 protein. 


11963 


97 


803 


X15357 


Homo sapiens 


ANP-A receptor preprotein (AA -32 to 1029) 


5199 


98 


804 


W64473 


Homo sapiens 


Human secreted protein from clone EC1 72_1. 


4018 


95 


805 


AJ243874 


Homo sapiens 


otigophrenin-4 


2067 


100 


806 


G01731 


Homo sapiens 


: iuman secreted protein, SEQ ID NO: 5812. 


284 


100 


807 


Z24680 


Homo sapiens 


garp 


1562 


83 


808 


AF171669 


Homo sapiens 


glycoprotein-associated amino acid transporter 
LAT2 


1364 


90 


809 


W70321 


Homo sapiens 


Secreted protein CC198_1. 


U54 


96 


810 


W74843 


Homo sapiens 


Human secreted protein encoded by gene 1 1 5 
clone HOVBA03. 


855 


99 


811 


AF108831 


Homo sapiens 


K:CI cotransporter 3 


4561 


100 


812 


AF092135 


Homo sapiens 


PTD014 


862 


100 


813 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal protein H0 
encoded by GenBank Accession Number 
L25899 


784 


100 


814 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5644. 


330 


100 


815 


AF051151 


Homo sapiens 


Toll/interleukin-1 receptor-like protein 3 


3850 


99 


816 


W95630 


Homo sapiens 


Homo sapiens secreted protein gene clone 
gnl!4 1. ' 


358 


100 


817 


GOI082 


Homo sapiens 


Human secreted protein, SEQ ED NO: 5163. 


549 


100 


818 


AF151800 


Homo sapiens 


CGI-41 protein 


1106 


95 


819 


L00352 


Homo sapiens 


low density lipoprotein receptor 


3980 


100 


820 


X04434 


Homo sapiens 


IGF-I receptor 


5832 


99 


821 


G03844 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7925. 


572 


100 


822 


AF2 12220 


Homo sapiens 


TERA 


396 


48 


823 


Y50125 


Homo sapiens 


Human glycophosphatidylinositol-anchored 
protein GPI-122. 


4897 


99 


824 


AF1 56778 


Homo sapiens 


ASB-3 protein 


2675 


98 


825 


AF096322 


Homo sapiens 


neuronal voltage-gated calcium channel gamma- 
2 subunit 


1105 


100 


826 


Y07972 


Homo sapiens 


Human secreted protein fragment #2 encoded 
from gene 28. 


1540 


100 


827 


AB032013 


Homo sapiens 


potassium channel Kv8.1 


2435 


95 


828 


Y13620 


Homo sapiens 


BCL9 


5284 


96 


829 


Y91474 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 24 SEQ ID NO: 147. 


541 


98 


830 


X54232 


Homo sapiens 


glypican 


1625 


87 


831 


XI 4830 


Homo sapiens 


acetylcholine receptor beta-subunit preprotein 


2540 


100 


832 


Y71262 - 


Homo sapiens 


Human chondromodulin-Iike protein, Zchml. 


1002 


100 


833 


G03873 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7954. 


638 


96 


834 


AC003030 


Homo sapiens 


R29828 1 


1389 


93 


835 


Y38422 


Homo sapiens 


Human secreted protein. 


964 


87 


836 


U41557 


Caenorhabditi 
s elegans 


glycine-rich 


85 


36 


837 


AL121889 


Homo sapiens 


dJ1076E17.1 (K1AA0823 protein (continues in 
AL023803)) 


998 


75 


838 


AJ011415 


Homo sapiens 


plexin-Bl/SEP receptor 


1580 


60 


839 


W80398 


Homo sapiens 


A secreted protein encoded by clone cwl543_3. 


1105 


67 


840 


G00862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4943. 


255 


92 


841 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6731. 


644 


97 


842 


AF036717 


Homo sapiens 


FGFR signalling adaptor SNT-1 


2629 


99 


843 


Y73446 


Homo sapiens 


Human secreted protein clone yc27_l protein 
sequence SEQ ID NO: 1 1 4. 


1089 


100 


844 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


357 


69 


845 


AF151810 


Homo sapiens 


CGI-5 2 protein 


1443 


83 


846 


X83378 


Homo sapiens 


putative chloride channel 


1620 


99 


847 


AC004883 


Homo sapiens 


similar to general transcription factor 21; similar 


655 


""96 
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to AF038969 (PID:g2827207) 






848 


X99886 


Homo sapieas 


monocyte chemotactic protein-2 


160 


76 


849 


AC005587 


Homo sapiens 


similar to mouse olfactory receptor 13; similar to 
P34984(HD:g464305) 


963 


98 


850 


AB038237 


Homo sapieas 


G protein-coupled receptor C5L2 


1767 


100 


851 


AF124490 


Homo sapiens 


ARF GTPase-activating protein GIT1 


3415 


98 


852 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, SEQ ID 
NO: 132. 


1189 


99 


853 


AF224741 


Homo sapiens 


chloride channel protein 7 


3748 


99 


854 


X17094 


Homo sapiens 


furin (AA 1-794) 


3550 


99 


855 


W78245 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 19. 


1245 


99 


856 


R97569 


Homo sapiens 


lnterleukin-2 receptor associated protein p43 . . 


1926 


100 


857 


Y41765 


Homo sapiens 


Human PRO 1083 protein sequence. 


3211 


99 


858 


AF057306 


Homo sapiens 


transmembrane pTOteolipid 


481 


84 


859 


AK025116 


Homo sapiens 


unnamed protein product 


374 


69 


860 


Y4I312 


Homo sapiens 


Human secreted protein encoded by gene 5 clone 
HLDRM43. 


824 


100 


862 ' 


Y25776 


Homo sapiens 


Human secreted protein encoded from gene 66. 


895 


99 


863 


Y74188 


Homo sapiens 


Human prostate tumor EST fragment derived 
protein #375. 


96 


30 


864 


AF167473 


Homo sapiens 


heme-binding protein 


870 


99 


865 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


211 


67 


866 


X54870 


Homo sapiens 


Type II integral membrane protein 


1201 


100 


867 


G00700 


Homo sapiens 


Human secreted protein, SEQ ED NO: 4781. 


640 


99 


868 


Y07894 


Homo sapiens 


Human secreted protein fragment encoded from 
gene 43. 


388 


88 


869 


J00123 


Homo sapiens 


preproenkephalin ( 


1349 


95 


870 


Y91632 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 25 SEQIDNO:305. 


1048 


98 


871 


L04311 


Homo sapiens 


GABA-aipha receptor beta-3 subunit 


237 


93 


872 ' 


Y29988 


Homo sapiens 


Human cytokine family member EF-7 protein. 


960 


94 


873 


AF161382 


Homo sapiens j 


HSPC264 


1124 


99 


874 


(303412 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7493. 


464 


100 


875 


Y27572 


Homo sapiens 


Human secreted protein encoded by gene No. 6. 


573 


96 


876 


Ml 5530 


Homo sapiens 


B-cell growth factor 


171 


56 


877 


W63681 


Homo sapiens 


Human secreted protein 1. 


1652 


99 


878 


L27867 


Rattus 
norvegicus 


neurexophilin 


1448 


98 


879 


Y10835 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


321 


100 


880 


W88991 


Homo sapiens 


Polypeptide fragment encoded by gene 144. 


936 


100 


881 


AFU8670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


882 


AF208865 


Homo sapiens 


EDRF 


528 


100 


883 


Y18462 


Homo sapiens 


cathepsin L 


209 


72 


884 


Y94950 


Homo sapiens 


Human secreted protein clone dhl073_l 2 protein 
sequence SEQ ID NO:106. 


348 


100 


885 


AF070661 


Homo sapiens 


HSPC005 


404 


100 


886 


Y04315 


Homo sapiens 


Human secreted protein encoded by gene 23. 


385 


100 


887 


X92744 


Homo sapiens 


hBD-1 


375 


100 


888 


Y22496 


Homo sapiens 


Human secreted protein sequence clone 
cn621 8. 


994 


94 


889 


Y41293 


Homo sapiens 


Human soluble protein ZTMPO-l. 


4595 • 


99 


890 


G03714 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7795. 


147 


63 


891 


AF208856 


Homo sapiens 


BM-014 


1012 


99 


892 


U29195 


Homo sapiens 


neuronal pentraxin 11 


no? 


98 


893 


X68149 


Homo sapiens 


Burkitt lymphoma receptor 1 


1953 


100 


894 


Y94914 


Homo sapiens 


Human secreted protein clone pw337_6 protein 
sequence SEQ ID NO:34. 


537 


100 


895 


W61630 


Homo sapiens 


Clone HNFGW06 of EGFR receptor family. 


326 


63 


896 


M24110 


Homo sapiens 


GO S 19-2 peptide precursor 


481 


100 


897 


Z68747 


Homo sapiens 


imogen 38 


2018 


99 


898 


AF186112 


Homo sapiens 


neurokinin B-like protein ZNEUROK1 


619 


100 


899 


AF225420 


Homo sapiens 


AD025 


734 


100 
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900 


P60657 


Homo sapiens 


Sequence of human lipocortin. 


I ODD 


inn 


901 


M27288 


Homo sapiens 


oncostatinM 


1297 


99 


902 


W85737 


Homo sapiens 


Polypeptide with transmembrane domain. 


749 


1UU 


903 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5430. . 


650 


99 


904 


Y00261 


Homo sapiens 


Human secreted protein encoded by gene 4. 


1133 


99 


905 


AF039688 


Homo sapiens 


antigen NY-CO-3 


771 


99 


906 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


907 


AB017507 


Homo sapiens 


Apgl2 


224 


100 


908 


AK000056 


Homo sapiens 


unnamed protein product 


1537 


98 


909 


Y86299 


Homo sapiens 


Human secreted protein HFOXB55, SEQ ID 
NO:214. 


427 


100 


910 


AF231023 


Homo sapiens 


protocadherin Flamingo 1 


7393 


99 


911 


Y14134 


Homo sapiens 


Vascular endothelial cell growth inhibitor beta 
protein sequence. 


1319 


100 


912 


Z90420 


Homo sapiens 


Human GDF-3 (hGDF-3) polypeptide encoding 
cDNA. 


1950 


100 


913 


Y19757 


Homo sapiens 


SEQ ID NO 475 fiom W09922243. 


1361 


100 


914 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


112 


48 


915 


U14971 


Homo sapiens 


ribosomal protein S9 


886 


90 


916 


AF172854 


Homo sapiens 


cardiotrophin-Iike cytokine CLC 


1204 


99 


917 


AC005525 


Homo sapiens 


F22162 1 


1963 


100 


918 


AF166350 


Homo sapiens 


ST7 protein 


4711 


99 


919 


Y87285 


Homo sapiens 


Human signal peptide containing protein HSPP- 
62 SEQ ID NO:62. 


430 


100 


920 


Y36131 


Homo sapiens 


Human secreted protein #3. 


465 


88 


921 


AF193766 


Homo sapiens 


cytokine-Iike protein C17 


724 


100" 


922 


Y95013 


Homo sapiens 


Human secreted protein vc48J, SEQ IDNO:66. 


357 


100 


923 


X75208 


Homo sapiens 


protein tyrosine kinase-receptor 


5256 


100 


924 


Y96202 


Homo sapiens 


IieappaB kinase (IKK) binding protein, Y2H56. 


813 


98 


925 


AB039886 


Homo sapiens 


down-regulated in gastric cancer 


785 


78 


926 


G03368 


Homo sapiens 


Human secreted protein, SEQ ID.NO: 7449. 


55 


50 


927 


Y48606 


Homo sapiens 


Human breast tumour-associated protein 67. 


539 


100 


928 


Y36151 


Homo sapiens 


Human secreted protein #23. 


668 


100 


929 


AF110399 


Homo sapiens 


elongation factor Ts 


1666 


100 


930 


AF210317 


Homo sapiens 


facilitate glucose transporter family member 
GLUT9 


2763 


99 


931 


Y73328 


Homo sapiens 


HTRM clone 082843 protein sequence. 


931 


100 


932 


G01959 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6040. 


274 


100 


933 


U47924 


Homo sapiens 


B-cell receptor associated protein 


1469 


100 


934 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7908. 


529 


93 


935 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


196 


63 


936 


X56385 


Canis 
familiaris 


rab8 


1064 


100 


937 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 16 SEQ ID NO: 63. 


H7 


44 


938 


M13692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


■"99 


939 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


515 


42 


940 


Y16630 


Homo sapiens 


Human Putative Adrenomedullin Receptor 
(PAR). 


1904 


99 


941 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A member 
24 


627 


99 


942 


M12886 


Homo sapiens 


T-cell receptor beta chain 


1289 


81 


943 


AF226046 


Homo sapiens 


GK003 


1049 


98 


944 


Y36078 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 463. 


667 


100 


945 


M22877 


Homo sapiens 


cytochrome c 


565 


100 


946 


W67869 


Homo sapiens 


Human secreted protein encoded by gene 63 
clone HHGDB72. 


551 


93 


947 


W67859 


Homo sapiens 


Human secreted protein encoded by gene 53 
clone HBMCL41. 


283 


100 


948 


W85726 


Homo sapiens 


Novel protein (Clone BG33J7). 


789 


100 


949 


AJ242015 


Homo sapiens 


eMDC II protein 


4236 


100 


950 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8156. 


567 


" 99 
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No. 



Species 



description 



Smith- 
Watermen 
Score 
1314 



AF 110645 



omo sapiens 



candidate tumor suppressor p33 ING1 homolog 



Y36111 



omo sapiens 



ixtended human secreted protein sequence, SEQ 
ID NO. 496. _ 



402 



AB012109 



[omo sapiens 



APC10 



990 



AF246221 



"955 AF054986 



Homo sapiens 



transmembrane protein BRJ 



1405 



[omo sapiens 



putative transmembrane GTPase" 



883 



W74726 



[omo sapiens 



Human secreted protein fg949_3. 



1879 



Y27096 



[omo sapiens 



Human viral receptor protein (ACVRP). 



1581 



AJ222967 



] [omo sapiens 



cystinosm 



1920 
587~~ 



"959 Y53052 



lomo sapiens 



rluman secreted protein clone df202_3 protein 
sequence SEQ ID NO: 110. 



G02694 



[omo sapiens 



Human secreted protein, SEQ ID NO: 6775. 



283 



AF151855 



lomo sapiens 



CG1-97 protein 



1214 



"962 U26592 



■lomo sapiens" 



diabetes meilitus type I autoantigen 



250* 



AL050306 



Homo sapiens 



dJ475B7.2 (novel protein) 



3796 



AF078859 



Homo sapiens 



PTD004 



2089 
1466 



"965 AB020315 



lomo sapiens 



'lomologue of mouse dkk-1 gene:Acc# 
AF030433 



X04571 



Homo sapiens 



precursor polypeptide (AA -22 to 1 1 85) 



6580 



AF146019 



Homo sapiens 



hepatocellular carcinoma antigen gene 520 



993 



AF071002 



lomo sapiens 



minK-related peptide 1; MiRFl 



AB021227 



lomo sapiens 



membrane-type- 5 matrix metalloproteinase 



3545 



AF 180920 



■lomo sapiens 



cyclin L ania-6a 



1579 



AF105365 



Homo sapiens 



K-Cl ootransporter KCC4 



5621 



AF083248 



lomo sapiens 



ribosomal protein L26 homolog 



739 
6295 



AJ1 32429 



iomo sapiens 



ivperpolarization-activated cyclic nucleotide 
gated cation channel hHCN4 



W61619 



Homo sapiens 



Clone HTPEF86 of TM4SF superfamily. 



454 



AF 155 100 



Homo sapiens 



zinc finger protein N Y-REN-2 1 antigen 



2261 



AF275948 



Homo sapiens 



ABCA1 



11763 



AB 026891 



Homo sapiens 



cystine/glutamate transporter 



2552 
3348 



AF1 17657 



Homo sapiens 



thyroid hormone receptor-associated protein 
complex component TRAP80 



AF044201 



Rattus 
norvegicus 



neural membrane protein 35; NMP35 



1570 



AF 119297 



Homo sapiens 



neuroendocrine-specific protein-like protein 1 



1170 
1983 



AF155652 



Homo sapiens 



potassium channel modulatory factor 



"982 W88499 



Homo sapiens 



Human stomach carcinoma clone HP 104 12- 
encoded protein. 



1553 



Z56281 



Homo sapiens 



interferon regulatory factor 3 



2012 
2160 



AB026125 



Homo sapiens 



ART-4 



Y 14482 



Homo sapiens 



Fragment of human secreted protein encoded by 
gene 17. 



172 



AB023888 



Homo sapiens 



b-chemokine receptor CCR4 



1895 
712 



W27291 



Homo sapiens 



Human HI 075-1 secreted protein 5' end. 



AF153450 



Manduca 
sexta 



juvenile hormone esterase binding protein 



226 



G03697 



Homo sapiens 



Human secreted protein, SEQ ID NO: 777T 



194 
1486 



AF204159 



Homo sapiens 



potassium large conductance calcium-activated 
channel beta 3 a subunit 



G02061 



Homo sapiens 



Human secreted protein, SEQ ID NO: 6142. 



558 



AL031266 



Caenorhabditi 
selegans 



VM106RJ 



327 



~993 Y66749 



Homo sapiens 



Membrane-bound protein PROl 124] 



4730 



GO 1246 



Homo sapiens 



Human secreted protein, SEQ ID NO: 5327. 



141 



AF 133845 



Homo sapiens 



conn 



5811 
4999 



AF 117756 



Homo sapiens 



thyroid hormone receptor-associated protein 
complex component TRAP1 50 



W62066 



Homo sapiens 



Human stem cell antigen 2. 



284 
725 



Y87173 



Homo sapiens 



Human secreted protein sequence SEQ ID 
NO:212. 



Y13379 



Homi 



o sapiens 



Amino acid sequence of protein PR0263. 



1654 
676 



1000 | Y95008 



Homo sapiens 



Human secreted protein vQ 1, SEQ ID NO:56. 



TOOl I AF190167 



Homo sapiens 



membrane associated protein SLP-2 



1747 



125 



WO 01/57188 



PCT7US01/03800 



S£Q 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1002 


G01234 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5315. 


398 


96 


1003 


W73420 


Homo sapiens 


Human secreted protein encoded by Gene No. 
24. 


2150 


100 


1004 


X 12791 


Homo sapiens 


19kD SRP-protem (AA 1 - 144) 


742 


100 


1005 * 


M23323 


Homo sapiens 


membrane protein 


642 


100 


1006 


X63745 


Homo sapiens 


KDEL receptor 


326 


98 


1007 


Y35997 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 382. 


824 


99 


1008 


AB032918 


Hylobates 
molocb 


dopamine receptor D4 


92 


35 


1009 


Y91680 


Homo sapiens 


Human secreted protein sequence encoded by 
gene81SEQIDN0*353. 


1372 


99 


1010 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


825 


98 


1011 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7814. 


379 


98 


1012 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 14 protein. 


818 


97 


1013 


Q00724 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4805. 


462 


100 


1014 


AF288092 


Naegleria 
gmberi 


haem lyase 


114 


37 


1015 


AB045292 


Homo sapiens 


M83 protein 


3867 


99 


1016 


XI 5940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


1017 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


1018 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


1019 


X83425 


Homo sapiens 


Lutheran blood group glycoprotein 


3054 


99 


1020 


W035 1 6 


Homo saniens 


Prostaglandin DP receptor. 


1864 


100 


1021 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8041. 


398 


100 


1022 


Y91689 


Homo saniens 


Human secreted protein sequence encoded by 
gene 93 SEQIDNO:362. 


768 


100 


1023 


AEO0066O 


Homo sapiens 


hADV36Sl 


573 


100 


1024 


AF1 32965 


Homo sapiens 


CGI-3 1 protein 


1550 


100 


1025 


W92380 


Homo sapiens 


Human TR-interacting protein SI 03a. 


1466 


97 


1026 


R66278 


Homo saniens 


Therapeutic polypeptide from glioblastoma cell 
line. 


830 


100 


1027 


X65614 


Homo sapiens 


S 1 OOP calcium-binding protein 


476 


100 


1028 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 






T-Tomn ^flTiipris 


RAMP1 


806 


100 


1030 ' ■ 




Hnmn sanieTis 


Human secreted protein 2. 


1354 


99 


1031 


AK023007 


Homo ^aniens 


unnamed protein product 


766 


100 




WQ7QO0 




Human SR-RI class B scavenger 


2672 


99 


lUJJ 


Y 82453 


Homo cafiidis 


Human TGC-440 secretory protein SEQ ID 
NO:l. 


639 


99 


1034 


Y73473 


Homo sapiens 


Human secreted protein clone ydl78 1 protein 
sequence SEQ ID NO:168. 


752 


93 


1035 


Y86468 


Homo sapiens 


Human gene 48-encodcd protein fragment, SEQ 
IDNO:383. 


96 


90 


1036 


U09813 


Homo sapiens 


mitochondrial ATP synthase subunit 9 precursor 


698 


100 


1037 


AJ242832 


Homo sapiens 


calpain 


3699 


99 


1038 


X66403 


Homo sapiens 


acetylcholine receptor epsilon subunit CHRNE 


2574 


100 


1039 


AJ242730 


Homo sapiens 


polyhomeotic 2 


1310 


100 


1040 - 


AF 169968 


Mus 

musculus 


DNA binding protein DESRT 


1453 


80 


1041 


X52563 


Bos taurus 


permability increasing protein 


383 


29 


1042 


G00368 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4449. 


75 


50 


1043 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


60 


53 


10/1/1 




T-Tnrnn Qanipnc 

X XKJll IxJ SdUiwlu 


iritprleiilcin ft recentorR 


1850 


100 


1045 


AL080239 


Homo sapiens 


bG256022.1 (similar to IGFALS (insulin-like 
growth factor binding protein, acid labile 
subunit)) 


1704 


50 


1046 


AF125101 


Homo sapiens 


HSPC040 protein 


580 


100 


1047 


W74809 


Homo sapiens 


Human secreted protein encoded by gene 81 
clone HMWDN32. 


176 


100 


1048 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 


1049 • 


W88667 


Homo sapiens 


Secreted protein encoded by gene 134 clone 
HABP89. 


1559 


99 


1050 


AF097518 | Homo sapiens 


liver-specific transporter 


2820 


100 



126 



WO 01/57188 



PCTYUS01/03800 



NO; 


No. 




Description 


Smith- 
Waterman 
Score 


% 

Identity 


1051 


W78324 


iomo sapiens 


Fragment of human secreted protein encoded by 
gene 81. 


1318 


98 


1052 


Y21851 


Homo sapiens 


Human signal peptide^ntianing protein (SIGP) 
(clone ED 2328134). 


1643 


95 


1053 


AL163815 


Arabidopsis 
thaliana 


putative protein 


661 


62 


1054 


Y76200 


Homo sapiens 


Human secreted protein encoded by gene 77. 


262 


100 


1055 


AJ276567 


Homo sapiens 


TC 10-1 ike Rho GTPase 


1160 


100 


1056 


Y27620 

Awl U*<U 


Homo sapiens 


Human secreted protein encoded by gene No. 54. 


154 


96 


1057 


D 14530 


Homo sapiens 


ribosomal protein 


745 


100 


1058 


AF 132000 


Homo sapiens 


TADA1 protein 


1132 


100 


1059 


AL03I778 


Homo sapiens 


dJ34B2I.I (novel BZRP (benzodiazepine 
receptor (peripheral) (MBR, PBR, PBKS, IBP, 
I so qui no fine-binding protein)) LIKE protein) 


920 


100 


106O 


AF227135 


Homo sapiens 


candidate taste receptor T2R9 


134 


33 


in/51 ' 




TTnmn saniens 

Ail/1 1(1/ aDJ/IMM 


Human secreted protein encoded by gene No. 9. 


1392 


100 


1062 


Z11697 


Homo sapiens 


HB15 


1088 


100 


JUD3 


AP17T757 


nuiJiu dofJJCJio 


putative transmembrane protein 


819 


100 






riuuiu saj/iciis 


novel retinal niement eoithelial cell nrotein 


2932 


99 




Y41fi74 




Human channel-related molecule HCRM-2, 


936 


99 


1UOO 






Rab5 G0P/GTP exchange factor homologue 


2575 


100 


inA7 

1UO/ 






Extended human secreted protein sequence, SEQ 
ID NO. 472. 


770 


85 


1068 


Y94959 


Homo sapiens 


Human secreted protein clone mc300_l protein 
sequence SEQ ID NO: 124. . 


301 


100 


1069 


Y94959 


Homo sapiens 


Human secreted protein clone mc300_l protein 
sequence SEQ ID NO: 124. 


301 


100 


1070 


W64535 


Homo sapiens 


Human leukocyte cell clone HP00804 proteia 


2014 


99 


1071 


X03145 


Homo sapiens 


pot. orf in 


148 


50 


1072 


AL031177 


Homo sapiens 


dJ889M15.3 (novel protein) 


821 


91 


1073 


X82200 


Homo sapiens 


gpStafSO 


249 


62 


1074 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7294. 


99 


47 


1075 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 10. 


506 


55 


1076 


G03187 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7268. 


424 


98 


1077 


L25899 


Hnmft saoiens 


ribosomal protein L10 


332 


76 


1078 


Y91447 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 48 SEQ ID NO: 168. 


898 


97 


1079 


GO 1862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5943. 


290 


89 


1080 • 


AB039723 


Homo sapiens 


WNT receptor frizzled-3 


1376 


92 


1081 


AB020527 


Homo sapiens 


Na/P04 cotran sport cr homolog 


269 


100 


1082 


LI 3802 


Homo sapiens 


ribosmal protein small subunit 


499 


80 


1083 


W75098 


Homo sapiens 


Human secreted protein encoded by gene 42 
clone HSXB125. 


143 


81 


1084 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


-83 


51 


1085 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


88 


43 


1086 


AF090942 


Homo sapiens 


PRO0657 


124 


64 


1087 


G00517 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4598. 


129 


41 


1088 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


126 


36 


1089 


AF140631 


Homo sapiens 


G-protein coupled receptor 14 


364 


82 


1090 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


114 


32 


1091 


S72304 


N4us sp. 


LM W G-protein 


146 


83 


1092 


W88708 


Homo sapiens 


Secreted protein encoded by gene 175 clone 
HEMAM4L. 


405 


100 


1093 


W85612 


Homo sapiens 


Secreted protein clone fhl23_5. 


4358 


97 


1094 


Y53012 


Homo sapiens 


Human secreted protein clone pm514__4 protein 
sequence SEQ ID NO:30. 


1013 


99 


1095 


Y92345 


Homo sapiens 


Human cancer associated antigen precursor from 
clone NY-REN-62. 


409 


100 


1096 


AF090942 


Homo sapiens 


PRO0657 


147 


60 


1097 


L24521 


Homo sapiens 


transformation-related protein 


166 


58 


1098 


X56932 


Homo sapiens 


23 kD highly basic protein 


490 


70 


1099 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


83 


35 


1100 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


149 


59 



127 



WO 01/57188 



PCT/US01/03800 



SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1101 


AF1 19851 


Homo sapiens 


PRO 1722 


183 


72 


1102 


G04086 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8167. 


207 


62 


1103 


G04063 


fomo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


91 


52 


1104 


X74856 


Mus 

musculus 


ribosomal protein L28 


128 


69 


1105 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


130 


62 


1106 


G03133 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7214. 


122 


48 


1107 


G03040 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7121. 


69 


43 


1108 


AF039942 


Homo sapiens 


HCF-binding transcription factoT Zhangfei 


744 


99 


1109 


AF201951 


Homo sapiens 


high affinity immunoglobulin epsilon receptor 
beta subunit 


738 


94 


1110 


AF111108 


Mus 

musculus 


transient receptor potential 2 


223 


79 


1111 


AF 119900 


Homo sapiens 


PR02822 


144 


59 


1112 


Y 16589 


Homo sapiens 


A protein that interacts with presenilins. 


265 


39 


1113 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


178 


67 


1114 


Y02999 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 121. 


164 


63 


1115 


Y30811 


Homo sapiens 


Human secreted protein encoded from gene 1. 


1217 


99 


1116 


X51394 


Xenopus 
laevis 


APEG precursor protein 


130 


40 


1117 


M27826 


Homo sapiens 


neutral protease large subunit 


442 


65 


1118 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


72 


60 


1119 


G03602 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7683. 


491 


97 


'1120 


Y35906 . 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 155. 


244 


97 


1121 


G03714 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7795. 


122 


65 


1122 


Y00337 


Homo sapiens 


Human secreted protein encoded by gene 81. 


110 


90 


1123 


AF08483O 


Homo sapiens 


two pore domain K+- channel; TASK-2 


703 


94 


1124 


AF2 12862 


Homo sapiens 


membrane interacting protein of RGS16 


442 


88 


1125 


W64469 


Homo sapiens 


Human secreted protein from clone CW795_2. 


191 


53 


1126 


G01361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5442. 


154 


100 


1127 


G01361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5442. 


165 


100 


1 128 


Y84320 


Homo sapiens 


Human cardiovascular system associated protein 
kinase- 1. 


815 


99 


1129 


G02105 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6186. 


88 


73 


1130 


Y32923 


Homo sapiens 


Transmembrane domain containing protein clone 
HP01512. 


700 


100 


1 131 


Y29817 


Homo sapiens 


Human synapse related glycoprotein 2. 


260 


91 


1132 


Y91644 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 43 SEQIDNO:317. 


525 


96 


1133 


Y91449 


Homo sapiens 


Human secreted protein sequence encoded by 
gene49.SEQIDNO:170. 


542 


100 


1134 


AB017908" - 


Homo sapiens 


4F2 light chain 


2399 


93 


1135 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


312 


55 


1136 


Y99426 


Homo sapiens 


Human PRO1604 (UNQ785) amino acid 
sequence SEQ ID NO:308. 


917 


72 


1137 


G03790 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7871. 


102 


50 


1138 


AF155106 


Homo sapiens 


NY-REN-36 antigen 


768 


91 ' 


1139 


AL031055 


Homo sapiens 


dJ28H20.1 (novel protein similar to membrane 
transport proteins) 


117 


50 


1140 


AF011359 


Bos taurus 


regulator of G-protein signaling 7 


138 


96 


1141 


Y70018 


Homo sapiens 


Human Protease and associated protein- 12 
(PPRG-12). 


623 


100 


1142 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


113 


38 


1143 


AB030235 


Canis 
familiaris 


D4 dopamine receptor 


89 


48 


1144 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l protein 
sequence SEQ ID NO:50. 


539 


88 


1145 


X99962 


Homo sapiens 


rab-related GTP-binding protein 


398 


96 


1146 


G03807 


Homo sapiens 


Human, secreted protein, SEQ ID NO: 7888. 


168 


79 


1147 


G03712 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7793. 


512 


85 


1148 


Y28279 


Homo sapiens 


Human G-protein coupled receptor GRIR-1. 


705 


76 


1149 


U13642 


Caenorhabditi 


exon 5 similar to transmembrane domain of S. 


247 


36 



128 



WO 01/57188 



PCT/US01/03800 



SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 






s elegans 


cerevisiae anc resistance protein 






1150 


G03438 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7519. 


117 


62 


1151 


G01003 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5084. 


181, 


80 


1152 


G03798 


Homo sapiens 


iuman secreted protein, SEQ ID NO: 7879. 


198 


63 


1153 


X88799 


Oryza saliva 


DNA binding protein 


95 


41 


1154 


D85245 


Homo sapiens 


TR3beta 


155 


96 


1155 


R74272 


Homo sapiens 


Tumour suppressor protein, p53. 


341 


87 


1156 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO:18a 


99 


41 


1157- 


G02577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6658. 


263 


98 


1158 


AF 104334 


Homo sapiens 


putative organic anion transporter 


185 


42 


1159 


GO 1393 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5474. 


173 


57 


1160 


W75771 


Homo sapiens 


Human OTP binding protein APD08. 


224 


81 


l Ivl 




Homo ^fltiien^ 


M-ABC2 protein 


410 


83 


1162 


W67816 


Homo sapiens 


Human secreted protein encoded by gene 10 
clone HCEMU42. 


1156 


100 


1165 


AF 119851 


Homo saoiens 


PRO 1722 


230 


70 


1 1 (LA 
1 1 OH 


Y87252 


Hnmo Qflnien*: 


Human signal peptide containing protein HSPP- 
29SEQIDNO:29. 


113 


31 


1165 


W64537 


Homo sapiens 


Human liver cell clone HP01 148 protein. 


338 


82 


1166 


AF269286 


Homo sapiens 


HC6 


134 


64 


1167 


Y14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


149 


51 


1168 


D90789 


Escherichia 
coli 


Dipeptide transport system permease protein 
DppC. 


411 


90 


1169 


R63783 


Homo sapiens 


TG0847 protein. 


344 


90 


1170 


Y45274 


Homo sapiens 


Human secreted protein encoded from gene 1 8. 


478 


98 


1171 


D64154 


Homo sapiens 


Mr 1 1 0,000 antigen 


347 


96 


1172 


AB026256 


Homo sapiens 


organic anion transporter OATP-B 


311 


67 


1173 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


60 


52 


1174 


D87717 


Homo sapiens 


similar to human GTPase-activating 
protein(A49869) 


178 


59 


1175 


M64716 


Homo sapiens 


ribosomal protein 


391 


78 


1176 


R08330 


Homo sapiens 


Human IL-7 receptor clone H6. 


285 


67 


1177 


LO6505 


Homo sapiens 


ribosomal protein LI 2 


242 


72 


1178 


AJ251885 


Homo sapiens 


organic cation transporter (OCtt) 


276 


88 


1179 


G03258 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7339. 


155 


71 


1180 


G01207 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5288. 


282 


90 


I l Ok 


r\Jr loi o»su 


Rattus 
norvegicus 


tRNA selenocysteine associated protein 


249 


62 


1182 


AF 161524 


Homo sapiens 


HSPG176 


138 


90 


1183 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


282 


66 


1184 


Y02671 


Homo sapiens 


Human secreted protein encoded by gene 22 
clone HMSJW18. 


107 


71 


1185 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


88 


69 


1186 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


118 


46 


1187 


AB032905 


Hylobates 
concolor 


dopamine receptor D4 


96 


37 


1188 


G00956 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5037. 


292 


78 


11 89 


G03258 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7339. 


178 


79 


1190 


G03361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7442. 


324 


76 


1191 


AF1 17755 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP230 


187 


70 


1192 


Y70455 


Homo sapiens 


Human membrane channel protein- 5 (MECHP- 
5). 


202 ■ 


67 


1193 


G03052 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7133. 


99 


42 


1194 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


192 


76 


1195 


W29663 


Homo sapiens 


Homo sapiens CI542 2 clone secreted protein. 


2001 


98 


1196 


Y14104 


Homo sapiens 


Human GABAB receptor Id protein sequence. 


239 


69 


1197 


X61972 


Homo sapiens 


macropain subunit iota 


149 


90 


1198 


G00534 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4615. 


145 


51 


1199 


Y86260 


Homo sapiens 


Human secreted protein HELHN47, SEQ ID 
NO:175. 


1089 


89 


1200 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688, 


154 | 57 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1201 


G00838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


404 


50 


1202 


M27826 


Homo sapiens 


neutral protease large subunit 


202 


49 


1203 


Y73424 


Homo sapiens 


Human secreted protein clone yi4_l protein 
sequence SEQ ID NO:70. 


265 


61 


1204 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type t protein 
Ml 60 precursor 


625 


98 


1205 


Y36203 


Homo sapiens 


Human secreted protein #75. 


219 


59 


1206 


U78111 


Gallus gallus 


AQ 


205 


57 


1207 


AF095448 


Homo sapiens 


putative G protein-coupled receptor 


416 


76 


1208 


AF116715 


Homo sapiens 


PR02829 


127 


75 


1209 


AF099137 


Homo sapiens 


MaxiK channel beta 2 subunit 


475 


95 


1210 


AF205718 


Homo sapiens 


hepatocellular carcinoma-related putative tumor 
suppressor 


423 


79 


1211 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


224 


70 


1212 


G00719 


Homo sapiens 


^uman secreted protein, SEQ ID NO: 4800. 


117 


44 


1213 


G01009 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5090. 


351 


73 


1214 


AF090942 


Homo sapiens 


PRO0657 


124 


70 


1215 


Y14427 


Homo sapiens 


3uman secreted protein encoded by gene 17 
cloneHSIEAK 


99 


77 


1216- 


G03905 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7986. 


173 


57 


1217 


Y57897 


Homo sapiens 


Human transmembrane protein HTMPN-21. 


1173 


100 


1218 


J00194 


Homo sapiens 


hla-dr antigen alpha chain 


454 


78 


1219 


Y59709 


Homo sapiens 


Secreted protein 76-28-3-A12-FL1. 


470 


92 


1220 


' W81576 


Homo sapiens 


EBV-induced G-protein coupled receptor (EBI- 
2) polypeptide. 


725 


100 


1221 


W96745 


Homo sapiens 


High affinity immunoglobulin E receptor-like 
pTOtein (IGERB). 


650 


98 


1222 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 160. 


135 


31 


1223 


Y00278 


Homo sapiens 


Human secreted protein encoded by gene 21. 


260 


95 


1224 


AF 161422 


Homo sapiens 


HSPC304 


568 


90 


1225 


U14970 


Homo sapiens 


ribosomal protein S5 


202 


95 


1226 


GO 1733 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5814. 


610 


100 


1227 


AF099973 


Mus 

musculus 


schlafen2 


333 


56 


1228 


G01218 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5299. 


155 


81 


1229 


AF217188 


Mus 

musculus 


YIP1B 


801 


63 


1230 


AF176813 


Homo sapiens 


soluble adenylyl cyclase 


275 


100 


1231 


X98333 


Homo sapiens 


organic cation transporter 


1704 


100 


1232 


W74955 


Homo sapiens 


Human secreted protein encoded by gene 77 
clone HOEAS24. 


212 


53 


1233 


Y94940 


Homo sapiens 


Human secreted protein clone yi62_l-protein 
seauencc SEOIDNO:86. 


526 


100 


1234 


U76618 


Mus 

musculus 


N-RAP 


482 


82 


1235 


AF044924 


Homo sapiens 


hook2 protein 


380 


97 


1236 


G01459 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5540. 


417 


100 


1237 


AF00001S 


Homo sapiens 


adapter protein 


164 


84 


1238 


W88633 


Homo sapiens 


Secreted protein encoded by gene 100 clone 
HE8EU04. 


250 


90 


1239 


W29660 


Homo sapiens 


Homo sapiens CH27 1 clone secreted protein. 


""697 


98 


1240 


AF004161 


Oryctolagus 
cuniculus 


peroxisomal Ca-dependent solute carrier 


154 


52 


1241 


Y92710 


Homo sapiens 


Human membrane-associated protein Zsig24. 


ivy 


07 


1242 


Y95O02 


Homo sapiens 


Human secreted protein vc34_J, SEQ ID NO:44. 


908 


88 


1243 


Y44905 


Homo sapiens 


Human potassium channel molecule ERG-LP2 
partial protein. 


325 


100 


1244 


AF284422 


Homo sapiens 


cation-chloride cotransporter-interacting protein 


511 


97 


1245 


Y53629 


Homo sapiens 


A bone marrow secreted protein designated 
BMS135. 


1888 


93 


1246 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


389 


97 


1247 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


168 


39 
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SEQ 
NO: 


Accession 

No 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 








IDNO. 160. 






174R 


AF072S0Q 


norvegicus 


glutamate receptor interacting protein 2 


559 


90 


1249 


AF247042 


Homo sapiens 


tandem pore domain potassium channel TRAAK 


661 


98 


1ZJVJ 


xyuoy it 


Hnmn Qflnie*n<! 


Human secreted protein sequence encoded by 
gene 27 SEQ ID N0:131. 


1087 


97 


1251 


LI 53 13 


Caenorhabditi 
sclcgans 


putative 


858 


59 


17^7 


Y29338 


Hnmo saoiens 


Human secreted protein clone it2r7_2 alternate 
reading frame protein. 


278 


75 


17*vl 
lit J J 


W01 710 


Hrvmo cimiPn^ 


Human G-protein receptor HPRAJ70. 


211 


92 






Hntnrv Cflnten^ 

X1U111V OOpitslU 


Human secreted protein, SEQ ID NO; 7155. 


294 


83 




VJVXOiO 


xiuijiu sapiens 


Human secreted nrotein. SEO ID NO: 5899. 


253 


91 


1256 


AF286368 


Homo sapiens 


eppin-1 


222 


54 


10*\7 




IluIIlU Bap I Clio 


M0ST-1 


87 


93 






nomo sapiens 


Human accreted nrotem_ SEO IDNO* 6308. 


281 


78 


1259 


Y07970 


Homo sapiens 


Human secreted protein fragment #2 encoded 


81 


94 






jiomo Sapiens 


Tumnr n^rrAcii: fnctor recentor I deflth domain 

ligand (clone 3TW). 


986 


100 




AP1AYWV7A 
J\T l**uo t** 


Hr\m*\ cqhi f*Tic 
X1UII1U Sap I Gild 


7tnc metallonrotrase ADAMTS6 


172 


36 






UnmA coni#nc 
JT.OII1U aapiQUd 


set I lap J i vi in v 


237 


67 


1263 


Y07049 


Homo sapiens 


Renal cancer associated antigen precursor 


288 


71 


1264 


Y36153 


Homosapiens 


Human secreted protein #25. 


187 


80. 


lztO 


V7SM 1/1 
I /oil** 


nomv sapiens 


Human rvtnVine licnal reoulator CKSR-2 SEO 
ID N0:2. 


723 


93 


1ZOO 




riomo sapiens 


Am inn ariH ^miiftncft of* nrotein PR0334 


191 


100 


1267 


AF030558 


Rattus 
norvegicus 


phosphatidylinositol 5-phosphate 44dnase 
gamma 


859 


95 


1268 


U /o 1 0 / 


Homo sapiens 


CdnUlUalC lUUlur alippiCaMJl gvliw \J v^ri" i 


159 


96 


1269 


AF190664 


Mus 

musculus 


LMBR2 


552 


76 


IOTA 
1Z/U 


at n<niio 


iiomo sapiens 


HT^70P^ 1 Thnmnlno n"Fth^ rat wnflTitic rM 

GTPase-activating protein pl35 SynGAP) 


820 


98 


1271 


uUZIZO 


Homo sapiens 


Hnmnti c*»rn*tftH nrnt^in ^PO II") MO* 6207 


131 


95 


1272 


Ar j 


Homo sapiens 


XT AT , lH_/»vtrtr'HrfYm^ fibril iPta^if* i cofni 1 1 1 


253 


92 


1273 


AT /IK/UI 


riomo sapiens 


T^ARC 1 1 *t fnnvp! AlS/fP-hinHino enTVme 

KX*i JUQVy 1 J .O VI1UVW / J-I UltlUillg \ill£ij 11 1\* 

similar to acetyl-coenzyme A synthetase 


1280 


100 






— 

M.US 

IllUdvUlLiO 




3523 


61 






Hnmn sflniftn^ 


TAXREB107 


377 


78 


1276 


-Y30715 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


643 


90 


1277 


AF146760 


Homo sapiens 


septin 2-like cell division control protein 


707 


100 




I 1/JUU7 




Human PIGR-2 protein sequence. 


281 


46 


1279 


X59668 


Oryctolagus 
cuni cuius 


aorta CNG channel (rACNG) 


267 


85 


1280 


G01051 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5132. 


489 


98 




frrnAi 1 

KJUjfX 1 


Hnmn «*nipn<! 


Human secreted protein, SEQ ID NO: 7492. 


120 


43 


1282 


AF055084 


Homo sapiens 


very large G-protein coupled receptor-1 


1635 


100 


1ZS.5 


AT71 1TB1 A 
At 1 1 /oi^ 


Mlus 

museums 


rvM-cHnnfv! rplntpd 1 nrntfMn 


357 


98 


1284 


U87318 


Xenopus 
laevis 


NaDC-2 


535 


60 


1285 


AF061346 


Mus 

musculus 


Edpl protein 


452 


68 


1286 


AB030182 


Mus 

musculus 


contains transmembrane (TM) region 


582 


68 


1287 


A13595 


synthetic 
construct 


immunosuppresive protein PP15 


185 


97 


1288 


AF254411 


Homo sapiens 


ser/arg-rich pre-rnRNA splicing factor SR-A1 


837 


100 


1289 


AF084205 


Rattus 
norvegicus 


serine/threonine protein kinase TAOl 


319 


98 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


onum- 

VY aicnimil 

Score 


/o 

THfcntftv 

XUCQULj 


1290 


AF038563 


Homo sapiens 


membrane associated gu any late kinase 2 


J £.3 


100 


1291 


AF034837 


Homo sapiens 


double-stranded RNA specific adenosine 
deaminase 


468 


100 


1292 


Ml 5888 


Bostaurus 


endozepine-rclated protein precursor 


937 


87 


1293 


AB010692 


Arabidopsis 


ATP-dependent RNA helicase-like protein 


000 


AS 


1294 


AF209923 


Homo sapiens 


orphan G-protein coupled receptor 


1 j /u 




1295 


W67828 


Homo sapiens 


Human secreted protein encoded by gene 22 
clone HFEAF41. 


504 


98 


1296 


AC004632 


Homo sapiens 


similar to 45 kDa secretory protein ; similar to 
CAA10644.1 (PID:g4164418) 


648 


65 


1297 


X80035 


Oryctolagus 
cuniculus 


cysteine rich hair keratin associated protein 


575 




1298 


G02645 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6726. 




Q7 


1299 


Y59440 


Homo sapiens 


iuman delta3 fragment #4. 






1300 


W7O504 


Homo sapiens 


Leukocyte seven times membrane-penetrating 
type receptor protein JEG1 8. 


45y 


ft 1 
oi 


1301 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 amino acid 
sequence. 




OO 

yy 


1302 


M77693 


Homo sapiens 


spermidine/spermine N 1 -acety ltransferase 


1 7 A 


70 


1303 


G01331 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5412. 


*?SA 




1304 


G01491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5572. 


747 


99 


1305 


AF148509 


Homo sapiens 


alpha 1,2-mannosidase 


AfYJ 
OlfZ 


OS 


1306 


G01658 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5739. 


ill 
333 


OS 


1307 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity modifying 
protein SEQ [D NO: I. 


332 


98 


1308 


AF033120 


Homo sapiens 


p53 regulated PA26-T2 nuclear protein 






1309 


Y73388 


Homo sapiens 


HTRM clone 3376404 protein sequence. 


147 


"66 


1310 


AF063243 


Bos taums 


ribosomal protein L30 


296 


on 

yu 


1311 


AF224494 


Mus 

musculus 


arsenite inducible RNA associated protein 


688 




1312 


Y73342 


Homo sapiens 


HTRM clone 2709055 protein sequence. 


1154 


100 


1313 


Y99419 


Homo sapiens 


Human PRO 1780 (UNQ842) amino acid 
sequence SEQ ID NO:282. 


1145 


/a 


1314 


AF1 16667 


Homo sapiens 


PRO 1777 


433 


y / 


1315 


W75100 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HE8CJ26. 


807 


97 


1316 


AJ272078 


Homo sapiens 


APOBEC-1 stimulating protein 


789 


100 


1317 


AB041533 


Homo sapiens 


sperm antigen 


2607 


98 


1318 


U19617 


Mus 

musculus 


Elf-1 


806 


92 


1319 


U82598 


Escherichia 
coli 


ferric enterobactin transport protein 


768 


100 


1320 


D90892 


Escherichia 
coli 


SORBITOL-6-PHOSPHATE 2- 
DEHYDROGENASE (EC 1.1.1.140) 
(GLUC1TOL-6- PHOSPHATE 
DEHYDROGENASE) (KETOSEPHOSPHAlb 
REDUCTASE). 


709 


1UO 


1321 


W67847 


Homo sapiens 


Human secreted protein encoded by gene 41 
clone HPBCJ74. 


601 


92 


1322 


AJ276101 


Homo sapiens 


GrRCSB protein 


466 


93 


1323 


AJ276101 


Homo sapiens 


GPRC5B protein 


504 


97 


1324 


Y58628 


Homo sapiens 


Protein regulating gene expression PRGE-21. 


1584 


100 


1325 


U91561 


Rattus 
norvegicus 


pyridoxine S'-phosphate oxidase 


1277 


89 


1326 


AF125533 


Homo sapiens 


N ADH-cytochrome b5 reductase isoform 


louo 


1 nn 

i uu 


1327 


X3ZZUO 


Unmn r»o m c 

xiouio idpicna 


Human rerpntnr molecule fREC^ encoded bv 

Incyte clone 2825826. 


1531 


90 


1328 


AF151048 


Homo sapiens 


HSPC214 


657 


85 


1329 


Y 10530 


Homo sapiens 


olfactory receptor 


1645 


100 


1330 


AF180681 


Homo sapiens 


guanine nucleotide exchange factor 


• 4314 


99 


1331 


API 11856 


Homo sapiens 


sodium dependent phosphate transporter isoform 
NaPi-3b 


3591 


99 


1332 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 ' 


1333 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1334 


Y25755 


Homo sapiens 


Human secreted protein encoded from gene 45. 


1380 


96 


1335 


AF 152325 


Homo sapiens 


protocadherin gamma A5 


4742 


99 


1336 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


1337 


AF095927 


Ratals 
norvegicus 


protein phosphatase 2C 


1931 


95 


1338 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7958. 


621 


100 


1339 


AL008582 


Homo sapiens 


MC223H9.2 (orthoiog of A. thaliana F23F1.8) 


626 


100 


1340 


X61615 


Homo sapiens 


leukemia inhibitory factor receptor 


5820 


99 


1341 


Y01519 


Homo sapiens 


A carcmogenesis-mhibitmg protein. 


7528 


97 


1342 


AF207600 


Homo sapiens 


ethanolamine kinase 


2372 


100 


1343 


U54807 


Rattus 
norvegicus 


GTP -binding protein 


1167 


97 


1344 


AC020579 


Arabidopsis 
thaliana 


putative phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


51 


1345 


Y28576 


Homo sapiens 


Secreted peptide clone pe503_l. 


944 


100 


1346 


W74787 


Homo sapiens 


Human secreted protein encoded by gene 58 
clone HHFHN61. 


1171 


100 


1347 


M55542 


Homo sapiens 


guanylate binding protein isoform I 


2636 


87 


1348 


AF183428 


Homo sapiens 


28.4 kDa protein . 


1329 


100 


1349 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


24 


1350 


AF295530 


Homo sapiens 


cardiac voltage gated potassium channel 
modulatory subunit 


562 


99 



TABLE 3 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NU. oi 
peptide 
seq- 
uence 


Met 
noa 


SEQ 

rn "MO- 
IL/ 1NL/. 

in 

USSN 
09/496 
914 


Predicted 

nfkfTinnin o 

UCTllMllllg 

nucleotide 
location 
correspond! 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 

m i rl ftntin fi 

JlUUwVUuw 

location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino,acid sequence (A^Alanine C=Cysteine, 
D— Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q^Glutamine, R=Arginine, S=Serine, 
T-Threonine, V-Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, \=possible 
nucleotide insertion 


1 


1351 


A 


2 


337 


1 


TPSLIHQAPTPCPAGLWG/PPNGHYHGS*PGC 
H WPQAPHRA* * * GLLPPRWLGHGLPGGP AAP 
WAASQWVDGVAGRLPGPAWSWHASGAAPA 
QPGPL*LLVPGSSGLPDPRDP 


2 


1352 


A 


27 


100 


366 


LRNSS1RPN1KERETKLSAKHMITCSASYDLRGL 
QIETT\YHHTPIRMAKIQKT/GHHQC**ECGAT 
GTL1HGWWGCKWEPLGKTVWQLPK 


3 


1353 


A 


40 


3 


314 


. HAS AHASVVLKDNSELEQQLGATGAYRARA 
LELEAEVAEK1RQMLQLEHPFVNGADKLRPD 
SMYVmNEL*QSLVENMLLTV^TH\RTPI*R 
SCNYTLALLtFL 


4 


1354 


A 


74 


2 


292 


TASALFSCPDGGSLAGFAGRRASFHLECLKR 
QKDRGGDISQKTVT^LHLVHHQVAHTFGQAT 
VTCQQARQSPG*RTNPE/ALQWVLPVSDGWH 
VLPLP 


5 


1355 


A 


78 


114 


850 


' ENCRVASNLPGVFFSEDTAQSGSYMRISAHPP 
NAGGEVSNGPKRKLTLMLNFSLPSSGLNAGA 
FYAL STLLNRMV1 WHYPGEEVN AGRIGLTIVI 
AGMLG AVI S GIWLDRSKTYKETTL VVYIMDT 
GG A WWC YTFYLGTGDTCG+ CFITAGVTMGFF 
MTGYLPLGFEFAVELXSYPESEGISSGLLNISA 
QVFGIIFTISQGQIIDNYGTKPGNIFLCVFLTLG 
AALTAFIKADLRRQKANKETLEN 


6 


1356 


A 


81 


97 


376 


EWFSYMLGSMMSVYHSP* SLEPLCKVLSES* A 
YLR VPFIRILLNAR* IRKA YKRMSLEIKLLI/RE 
♦CLFQEMGLSLQWLYSARGDFFRATSRL 


7 


1357 


A 


93 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYP 
ATALADNKPVAPDRRISGHVGIIFSMSYLESK 
GLLATASEDRSVRIWKGGDLRVPGGRVQNIG 
HCFGHSARVWQVKLXENYLISAGEDCVCLV 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, 
D=Aspartic Acid, &<jlutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidinc, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine ) V=Valine, W=Tryptophan, 
Y^Tyrosine, X-Unknown, *=Stop codon, 
/^possible nucleotide deletion, Vpossible 
nucleotide insertion 














WSHEGEILQAFRGHQGRGIRAIAAHERQAWV 

ITGGDDSGIRLWHLVGRGYRGLG/DLGSLLQ 

VP**ARYTQGCDSGWLLATAGSD*YRGPVSL 

*RRGQVLGAAARG*TFPVLLPAGGSSWSRGL 

RIVCYGQWGRSCXJGCPHQHSNCCCGPDPVS 

WEGAQLELGPAWL 


8 


1358 


A 


106 


3 


350 


FSSLLS GRISTLRDETGAIL1DGDPAACAPIIKF 
LLTEELHLRGVSIYVLRHEAQIYGITPLWCAL 
LI/CRRL*SDSCMRAALNDRGLYQVLILDGLV 
QCLGFVDSDSRKMVSTLT 


9 


1359 


A 


115 


49 


186 


QAWAIFKGKYKEGDTGGPAVWKTRLRCALN 
KSSEFNEGPERERMDV 


10 


1360 


A 


123 


2 


1249 


KGCRTQEKVDRTEVIRTCINPVYSKLFTVDFY 
FEEVQRLRFEVHDISSNHNGLKEADFLGGME 
CTLGQrVSQRKLSKSLLKHGNTAGKSSITVIA 
EELSGNDDYVELAFNARKLDDKDFFSKSDPF 
IJEIFRMNDDATQQLVHRTEVVMNNLSPAWK 
SFKVSVNSLCSGDPDRRLKCIVWDWDSNGK 
HDFIGEFTSTFKEMRGAMEGKQVQWECINPK 
YKAKKKKYKKSGTVILNLCKIHKMHSFLDYI 
MGGCQIQFTVAIDFTASNGDPRNSCSLHYIHP 
YQPNE YLKAL V AVGEICQD YD SDKMFP AFGF 
GARJPPEYTDSHDFAINFNEDNPECAGIQGW 
, EAYQSCFVPKAPTFTGPTNICPHSSRKVAKFRR 
SEGN*HQGRAFAIIFILVDPGQVGVYSQDMGP 
DNPGGHFV 


11 


1361 


A 


147 


614 


9 


ACARKQLLGRTVFIWFVGQLLGGELKGYSKT 

NTTSSRPASSRGVTLSSSSSSSSSLTKDALPSSL 

KSDSTT1TSGLVFPFRSLCVNPAKSSVSESVSSI 

KILLSSSVKYLE*KRTSCCFPDSSESKLSQLSS 

DERVSMGTSSRKPTNSSSSLGALKMSATS\*G 

SGSESPTPFFLTGLQSPPSTRPREPGLTTARNS 

TTLTRDC 


12 


1362 


A 


177 


12 


416 


LIPSEPALDSLVDPRVRSRKQPFVIYPVYDTAI 

DTOHFSLLDGNV'GEPDMSAGFCPNHKAAM 

VLFLDRVYGIEVQDFLLHLLEGGFLPDLRAA 

ASLDT/AEIGAMDFLLS*LFTLCLMMFFFIYPFI 

NLLTMNVY 


13 


1363 


A 


249 


535 


105 


WTFHRHLSPAPLIVCDQGTCWSYYPQNIVQ 
MPDTQMEQGLN/HLFLDGNA*PHSVECYCPS 
TFEIAIKITSFVLYFHRYRAPEVLLRSSVYSSPI 
DVWAVGSEMAELYMLRPLFPGTSEVDEIFKIC 
Q VLGTPKKV STL VPKLL 


14 


1364 


A 


254 


572 


201 


YU.TXIGNLMMLLVINADSCLRTXM+FFLGH 
FFFLDICY SSVTAQD AAEFPVS*KPILVWGYIT 
* SFFFIFSWGTNGCLLS AITY AC YAAICHPLLS 
TMVMNRPLCTATVNATMKMGFLNSQVN 


15 


1365 


A 


257 


425 


68 


THAKFLNKKFNIPKLVILPKLVYIVKAIPTKM 
AIEFLLECDQNIT\KLICENT*KNIAKNI + KRRV 
TFTPIET*HPVKQMIKWQ*LTAWLRNRGYKKI 
KQTPNSETAPSVCRNLVFDKCG 


16 


1366 


A 


263 * 


104 


481 


FCIFRTTEEDRGGDDCVVSVWTKQRNNSCVK 
SKDVFSKPVNIFWALEESVLGVKARQPKPFFA 
AGNTFEMTCKVSSKNIKSPRYSVLIMAEKPV 
GDLSSPNETKYIISLDQDSWKLENWTDASRV 


17 


1367 


A 


298 


68 


208 


" " RKRTNNP^DKKFEHFKNEDI*ITSKHTKM W 
VSSLAMKEMLTKTTM 


18 


1368 


A 


300 


904 


1 


LWGITGTRHHARVIFIFLVETGFPHVGQAGL 
ELLTSGDPPALASQSAGITGMSHCARPKGHFG 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


OCA tty 

NO: of 
peptide 
seq- 
uence 


Met 
hod 


CCA 

ID NO: 
in 

USSN 
09/496 
914 


rTcuictcu 

beginning 
nucleotide 
location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


it retuctcu CUU 

nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amtnn nrirt oprnience f A=Al&T\infi O^Cv^teinc 

D^Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Grycine, H=Histidine, 
Msoleucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Ghitamine, R=Arginine, S=Scrine, 
T^Threonine, V=VaIine, W-Tryptophan, 
Y-Tyrosine, X-Unknown, *=Stop codon, 

A=nn«rhlr niirferrHHp rfp|p+inn \=nrt*i?ih1p- 

nucleotide insertion 














ihlk*mft™sqkmp*ptinlillliipgnlnif 
kfnmg wlgpktafv* kdevls gipfakgrcr 
wk*dy* c/lqevtopimekgkkkkrt asffk 

kntghipgqpflfklvfkc*nvici**qykw» t q 
nigvknksfcph*ssspsl*fighhsrnf/csfk 
tephswqaggqwrnlsslqapppglmplsr 
islmsswdyrrppq 


19 


1369 


A 


302 


3 


445 


NSPSRW AKIQMFEHTFCG* GCG/ER/NVHIHCS 
WICRLRPLLWRAVREYLSKLKNAELSFDPGV 
SLLRIYAIDMPTSI*DEKEALLFAFLAFHE*HC 
KSFJWAV1Q/CIHLWDWLRKL* CFHRMKFY A 
A V *NKPRHLLSHIV/KD VQNILLK 


20 


1370 


A 


304 


1 


1339 


FFFCGKEVPLFEQNKHPGPRATTSPGA/HARA 

1,LSAGEFTAGVGLSP*AIHSFVWLCTFIQHGA 

GGPCHQPGGSPGPWMHTTQAGHLWEGAYPG 

GSSTWHQVPGQLGGSWGPRERSLLGSFIKCSP 

CPHPPGFRLWMSPNQKPPTENPGVMGRVWR 

^ \jTDnt?CDT tvjv AvnKvnwt QPFfV^fTWQF/PVA 

PLHSSLGNTVKP*PKNQKPKQNRSRHGQ\GF 

MAGQGQSRPAARWCPALTPASHSAGTWPP 

RICRTVPGGPCPSPSGFRSCRR*GFSA*TRSWP 

DAEPPSTPDTAPRCCTQSDTSSQGPQ*S*WRR 

CRALPGRLCSAPAAGLRRARPRLSESRRGNSP 

PASPAAASARCPSWGPSCPARPPSRPAAGTEP 

AAPSRCTAWLRGEREPGPRPPGRRPRSGRGP 

VSFAPEVLSLPAVRQTKSWRWRNEEE1TRPW 


21 


1371 


A 


326 


799 


1587 


GSQVLPPP V PSQDSATLPQDA*GPRAAPGQPVC 
E* GLQG AG VRRLRGEVLCQPQP* G AL*EQCLP 
HLSFSPRQGAAPDTEPSAWGPAPTGATGPGLP 
LRHVRLFSAGAPRGAATPCPPALLHGPAWPP 
ARPMFRGHPPVRPLGPWGKVAAGPRALCLA 

QWHWQLSAGRDPVPAEDPPL*EGPLGPGGPA 
AAQAEPGADPEPEDKDQAAESRPAGAMSLSA 
QGSGPVGGQGLR 


22 


1372 


A 


327 


146 


652 


PHLENPHPEHSFPGAPLT*STLSWSILSPREPSP 
O A PP VPHTTPRT FNPWT FH1 T TWRTVTWSTT L 
PGAPCYPEHPHLEHPLTWSTPHLEHPSPGEPL 
SCRTPTRSILHRDHPLP*CLSTEESPI*GWGSLP 
APPSTPLVLDVAPPGPQPASSCPGRDSCYSVP 
GTWSP 




1 j to 


A 


**AR 


397 


2 


CIVS SCQGTRKPCHLEDANKINKQSPTLEKIES 
LQESL*VKQ*LIVAEKYVQILHPRKKYFQRPL 
l^KPJCMKKRKEEKKKCRERMQRRSKWRR 
EEKKE*RREE\EERKKEKEDRKERRKETSPRG 
SRRLLRD 


24 


1374 


A 


362 


170 


352 


GRALDTAAGSPVQTAHGLPSDALAPLDDSMP 
WEGRTTAQWSLHRKRHLARTLLVSRVRGPQ 


25 


1375 


A 


384 


373 


128 


YLITTILETGYLWKNRHSDQ*KRTENPERDQH 
KYPKVDFCKSNSMKNRLCNKWHWTNWTD 
KKINLNLKPHTKLTPNIKKN 


26 


1376 


A 


397 


383 


165 


EVKNTNPFIFSGT>O.TIWjRSI*RKSDErNQRTK 

♦MEKYSISLDIUU-KIVKMSFLPNLrYKFNTISI 

KIPANF 


27 


1377 


A 


406 


103 


380 


KSKATG YMVNI * KLI V\FL Y ANDEQLEiEMNK 
IW\FNGSKNK1AFTKLTKYQN1QNRHAENYKI 
LVNKIEDU^WRNVLI^WIGRRNIINTMT 
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or\l lis 
NO: of 
nucl- 
eotide 
seq- 
uence 


NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

corrcspondi 

■nor tr> first 

amino acid 
residue of 

nentidc 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=PhenylaIanine, G^Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, 
Y-Tyrosine, X-Unknown, *«Stop codon, 
/^possible nucleotide deletion, \=possiblc 
nucleotide insertion 


28 


1378 


A 


408 


14 


427 


TICTNKFNNLDEIK/FLERHKLSKLTQEEVENL 

ITLKTSRETELVINK*VIPHKEKPGPDSFTGEF 

YQTFKEEI^I/ILHKLFQTIKYGRIIJWSVYETSI 

TLKPKPEKDL\KENYCTLPI^SNIDAK\LNKTLA 

NRI**HIR 


29 


1379 


A 


434 


395 


128 


rYSKMCMERQRLNN*ILKKNKVRGIAVPDVK 
VYYKPTVIK/rSWIL*KDSHIVEWNRLENLEID 
PN/IKRLILDKGAEATEWRKDSFFRQWQ 


30 


1380 


A 


455 


2 


228 


FFFETESHSVTQAGVQWCNPGFKRFSCFGLSS 
SWDYRYAPPRP\ANF\*FLVETGFYYVAQAGL 
KLLSPGDLPALAS 


31 


1381 


A 


462 


393 


2 


QLMFDKGVKNIH\WGWTPPFTK*YWKNWIS1 
CRRMNLNPYLSRYIKINSR\KDLTVRPEPIKLV 
EENTGKTIQDTGLGK*FIAKTSKAQSTKTNK* 
KRQTRYIKLKVKKSTASKENNRVKRQPLE* EK 
IF AM 


32 


1382 


A 


474 


125 


471 


VKPYEIAVFLVKPIEYK*HLLSDPAIPLSG1*LK 
EIKAYT/RRICTPMFAAPVSVIA/RN*KQSK/CQ 
KQ*YVHRMEYYTTIKRSEIL1CTTTWVDFRNT 
ILRETDRJHKTTYDVISLI 


33 


1383 


A 


488 


1825 


2 

- 


KSACSFICSEEQPASPSPLKPGTYASETVRPRDP 

HAAGPRRDSSEAETRRPRGA/DGSGTWKGT 

PGSPAPPCS WGHGGVETEGAG* CPAAPGTDLR 

APGGSAGS*\GLPSAGGSRGRKGWRAAGRQP 

STR*GRPGRHGGRGE*AGHPEPRQSALQSAG 

L/ASSPEPMGAALAEDGSGDSRGAGPRPQE* P 

PSVLSRS\GS*G*G*AASGTASSPRSHSSRLGPP 

SAGFHGLRCGQPPFAAAPPGPWPGTGRPAGG 

AGSPPAAAGTAPPATRGAQSRRQNRTAGRNA 

SPQTAAGAGSPVQWAL SRATG*TGETGSWC 

A GOTHO ATHLTAA W VCPPTWS VRPGGSGPA 

AGLGR*GRHPAQSPPLPVPRG*PAWPQEAPSP 

SPASSEVALSSGSCWPDQAPGPARGSPPAPLA 

PAWPAAGRGRQR* GRQS AHPPPRR* STAVSL 

SGTS*WRRSP*AGTRTQQC*SPWLVPACSSRP 

L*RGTRRPSTQQSPQTTGTPGRSAGPGHPRS* 

GGRSPAGTGHLGAQTVASPH*GHWPTALSCL 

WASASPPGPEAPPQTGACIGTNCRYRAASAR 

RSSVAPACA*GWQ*AGSPPAVLRGPP*RVRER 

GALTHRPRAPDE 


34 


1384 


A 


497 


422 


2 


APGASVGRAQAAEG*RGGPTGRPPSALGVS/E 
AGRAGRAGEGRPVPPAYPLCKSAQTSGPPKA 
RLS\PPLASCGGRGPPGGAACATCAPPAGPAR 
SSRCRRRSPPE*GPR*PSRPARPSPGSAASRRQ 
KLTPCRCQFRGLCA 


35 


1385 


A 


509 


154 


475 


PTPYPGE*QAAFLLRGPGLRPPA/DPSLR/HRN 
LTELWAVTDENIVGLFAALLAERRVLLTAS 
KLSTLTSCDHAFCALLYPMRWEHVLIPTLPPH 
LLDYCCPPLPRT 


36 


1386 


A 


. 512 


3 


1631 


FFFSFVCHLYCVSPTPGPHGRLATWL/PGLLA 

FLGLAAGGQTLCPAGELPGHARAQASGAPGS 

VLIAVPGRRRVHTCGPGPAAPSTRGECPPPAL 

GHTRPARPRPV\PFAPAVPQEPGGQGHGAA/P 

PATGHSAPRGCPPARAAPTGSATFAPPPAACA 

AFHSAWSVPPAGRQQG*RVPAPAFRRTTPGT 

PGQHLLDRPGAPPAQGSGPAPAPPPRLAGPA 

GPAAPPPGPPAASWHSSLSKSSSSLVGWSPPLP 

VGPGSLQ*TPPPQGPHLSGSCGGTSSWRGQR 

AAVARRLRSWNACGLSRVAGRSSASYPGRE 
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seq- 
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seq- 
uence 
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coirespondi 
ng to first 
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residue of 

sequence 


1 1 CUi^tCU vllvi 

nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine O^Cysteine, 
D^Aspartic Acid, EKJlutamic Acid, 
F=Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagiiie, P=Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W^Tryptophan, 
Y-Tyrosine, X=Unknown, *«Stop codon, 
^possible nucleotide deletion, \ = ^>ossible 
nucleotide insertion 














GRPSQSQ*PAGPPGMRGCCLRGW*PSSSGSD 

GPGPHPASTWLRAGKTGPSPPACGCA+LPPPS 

VSAAPQSPRTRCPRGCAAAAGLCVLAAAGAS 

HGA\GLPGVRVHTQRVHIH*GAG/GCQTPRPR 

LRSLPVLGLPAPRCPVSAHPWHRRSGSSCHA 

ARLVPRHPAPGCP**TG*\PLITGFPEP*A*GLP 

NHQAVGLEASGALQAGHRDELPTMVQLLDH 


37 


1387 


A 


620 


828 


1 


FRLPLAAGA/RGAAEPRVAVSMAPDPSAKIH 

WEASPEMQSKCHQKGKNNQTECFNHVRFLQ 

RLN STHL Y ACGTHAFQPLC AA1D AE AFTLPTS 

FEEGKEKCPYDPARGFTGLIIDGGLYTATRYE 

FR ^TPHTR ft ^RFTPHST RTFFTPMHWLNG*EDE 

AQDDGG*GTISSFLLPWPADHPTPKSPGEPVH 

SIPVCCQVRGQPQSGGKESPACLKSLSNCLTH 

\DAEFVFSVLVRESKASAVGDDDKVYYFFTE 

RATEKESGSFTQSRSSHRVARGIPPL 


38. . 


1388 


A 


739 




427 


FRAMVSSTLKLGISILNGGNAEVQ/QGKRGKG 
TSEEGKEG*EVPV*LPVSPPLPRPLQKMLDYL 
KDKKEVGFFQSIQALMQTaGEKVMADDEFT 
QDLFRFLQLLCEGHNNDFQNYlJR.TQTG>rnT 
INI1ICTVDYLLRLQESI 


39 


1389 


A 


767 


1 


1030 


TLDLTGPLLLGGVPNVPKDFRGRNRQFGGCM 
RNLSVDGKNVDMAGFIANNGTREGCAARRN 

KNCEQGEWPASSIPPVTAAWEALLLDVPGTT 
VRGLHIQVRQPLWYAAFTVDSHRPLQETVL 
RRAPAPASGVPSPSGVGWDR*AGPAEPSPSTP 
ATVTTWPWYT GT N/TFRTR\KEDSVLMEATSGG 

f\ 1 V 11 0 V I W I 1_»VJ 1-^lVlX IK 1 XVuVE>Ul3 V l^iVHJtfV 1 O VJVI 

PTSFRLQVTGAPCHQGTC*VGARGRDPMLSG 
LRVTDGEWHHLLIELKNVKEDSFJVlKHLVTM 
TLDYGMDQVSWHLHLLWG*TLPPAQGKTGA 
SEDKVSVRRGFRGCMQVRGGCGGRGEACPS 
QAAPRL 


40 


1390 


A 


801 


69 


399 


IHKinHKEDLNKWKYlLCSGMERLSTVMIPW 
PQIIYKFNA*QVVILKFTW*E*GAKTTILRK>rKL 
RGLVLVPLSTC*VKYLLDKVLPHIKTYYEAR 
VNKSVVLVQVTIM 


41 
'ti 


l J 71 




835 


7 


195 


SMLKERKVFQFPSCLFFQYITWLGPPYHVLFD 
S SVTNFSIGAK* D1LQS VMNCLYAKRIPCVT 


42 


1392 


A 


841 


1 


415 


GSTHASGYDKTPDFtLQVPVAVEGHIIHWIES 

KASFGDECSHHAYLHDQFWSYWNSLKHRTW 

QGIGTVASNLSQL*TLNAPFPELLLFRSLARTG 

FVLT*\RFGPGLVIYWYGFIQELDCNRERGILL 

KACFPTNIVTL 


43 


1393 


A 


845 


358 


92 


PALSPAPVPQKKGSPLPLDPCLGPSSWLLSVG 
LGWPRL*PRRGPGDPGSLPATPPLLTPPHTLLP 
QRPMLPPSHAGLARPPPPEPISVP 


44 


1394 


A 


853 


452 


1 


LPQYCFFPRLSPKSKLVKHSAL^PSALKPPTK 

SPRCIPRTSLYFTICC/PPALQL/SPIEDPPAIYRS 

PPTHMLRSASQPLNQAPTLVKGHPPSRFLQG 

QVSCPPQPTLPREKPLPLHLRPPPRPAQPPLPR 

PLTFSTRRNVDPEIPERFR 


45 


1395 


A 


894 


379 


162 


GVYPPTVFDNYSVQTSVDGQIVSLNTWDTAG 
QEEYD/RLRTLS*PQTSIFVICFSIGNLEFPIYGT 
WLSMSMGK 


46 


1396 


A 


900 


1 


366 


~ TTKKTLISNNVS SRSLPILPELKAFSLAFNDPL 
EIQKYMRT/DQ* CVTHDISL YIVTKLALIFLIPR 
VFLFHQLNIT**CLHFFTMTTFIAIPFSFLFLGR 
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Amino acid sequence (A=Alanine OCysteine, 
D»Aspartic Acid, E-GIutamic Acid, 
F=Phenylalanirie, G=GIycine, HHHistidine, 
Wsoleucine, K=Lysine, L-Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=GIutamine, R^Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X-Unknown, *=Stop codon, 
/possible nucleotide deletion, V=possible 
nucleotide insertion 
"P/KSLAMLPRLVSNSWPQVlLf^ 



SEQU) 
NO: of 
nucl- 
eotide 

i sa- 
lience 



SEQID 
NO: of 
peptide 
seq- 
uence 



1397 



1398 



Met 
hod 



SEQ 
ID NO: 
in 

USSN 
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Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



944 



963 



: Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



162 



216 



308 



QLQNLASRGCL* SQLLJUU-RRENRLNPGGGG 

CSEIAPVCTPAWVTQRDFFRKKK 

HFTPDRIAIVKN TRDSHCWRGC*EEGAP ARC 



49 



1399 



967 



466 



PRKRESWWGERLP/PRGFPPAAEDAPAPGWK 
GRKHASRTAJRAHVFHPIRQSIRSPVRGRPGDP 
RAAHTRS AGTRLQCKASRGG* GKGPAPTR* E 
GGPGSAPAPLPASSGCSLFPDSSPWTPPPPAPG 
AAAAQP»»TPRCPAALRAGAHIGRVQRPY 



1400 



973 



45 



421 



EKCIQALDVFWCYTOHSSHCLMSCD'E/DQA 
LNFMPLEMEPKMSKLAFGCQRSSTSDDDSGC 
ALEEYAWVPPGLRPEQIQLYFACLPEEKVPY 
VNSPGEKHRIKQLLYQLPPHDNEVRYCQSLSE 



51 



1401 



992 



2095 



194 



IRIRHEAARSCLGCAAGHVPAPGLRLLPTVRG 

PPGRRGPAAPGCVCY* SG ESTFV SHVPQRMA 

WPGSAPPRGFHPLQSQTSPSDTVSSPQLSKEE 

DGPGWEHPLSSSL* SLGQ AGGNH*QPEELAG 

WEPRGPPSLAPSSPT/TMWTALVLIWIFSLSLS 

ESHAASNDPRNF VPNKM WKGL VKRN AS VET 

VDNKTSEDVTMAAASPVTLTKGTSAAHLNS 

MEVTTEDTSRTDVSEPATSGVAADGVTS1APT 

AVASSTTAAS1TTAASSMTVASSAPTTAASST 

TVASIAPTTAAS SMTAASSTPMTL ALPAPTST 

STGRTPSTTATGHPSLSTALAQVPKSSALPRT 

ATLATLATRAQTVATTANTSSPMSTRPSPSKH 

MPSPTAASPVPPMRPQAQGPISQ VSVD QPW 

N1TNKSTPMPSNTTPEPAJTPTVVTTTKAQAR 

EPTASPVPVPHTSPIPEMEAMSPTTQPSPMPYT 

QRAAGPGTSQAPEQVETEATPGTDSTGPTPRS 

SGGTKMPATDSCQPSTQGQYMV/DHH*APHP 

GRGRQNSPSGGAVTRGDPFHHSLGFVCPAGL 

♦ELQEEGLHPGGLLNQRDVCGLRNVRGAGA 

WREAWPLPRPFLLPLRPNQVLPNSFGA1EEIC 

QMLKHI 



52 



1402 



994 



462 



ES GEFLV SFTLKJCPTNVFHHINGMKFFN KVLlF 
* SHTDIAFYK1QHPFMLKALTKWA* EGT*PDR 
RYLH* SLRLNGEQLKTFPLRSGMR*G/CAILPL 
VLNAMLSIVPAVVPAGKTRHEKEITCPLIGQE 
EK»FS»FVGDMNTCVENKKESKKLLE 



53 



1403 



1011 



630 



PEVIQQSAYDSKADIWSLGITA1ELAKGEPFNS 
DMHPMRVLFLIPKNNPPTHCWRRLLESFKEV 
+LNOA*TKBPSI\RPTAKELLKHKFIVKNSKKT 
SYLTELIDRFKRWKAEGHSDDESDSEGSDSES 
TSRENNTHPEWSFTTVRXKPDPKKVQNGAEQ 
DLVQTLSCLSMIITPAFAELKQQDENNASRNQ 
AIEELEKSIAVAEAAGPG 



54 



1404 



1016 



222 



ISIDA*KAFDKIQH/CFMrrrLKKLGIDGKYLN 
TIKAIDDRHTVSTILNVEKLKAFL*RSGTRQRF 
PISGSGARI 



55 



1405 



1033 



366 



HASVDGDEGSDDVYYYYTPAILRELQALNTA 
EAAEHRPEEDRMLSEDPWRPAHMTXGYMPL 
HNIPHTEVIDVTGLNQSHLYQHLNKGTPMKT 
QKRAA\LYTWHVLEQLEILRQINQQSHGPG 



56 



1406 



1044 



429 



"SVLTLQTRSPSKJPLSVRKLMDWEVVSRNSISE 
DRLETQSRASRSPPVTPNQSQETPVDGKPLAL 
PPNQSQKNIRYH1HYLHLQYYLDRHISATLPIP 
SSSG1PTPIAVITDALTDLVELILGQPCSEESGR 
'APGTLFLLAL 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


otja m 

OEA{ ID 

NO: of- 
peptide 
seq- 
uence 


LV1CI 

hod 


TJDNO: 
in 

USSN 
09/496 
Oil 


Predicted 

beginning 

nucleotide 

location 

correspond 

riff to first 

lv III 

amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=PhenyIalanine, G=Glycine, H=Histidine, 
Msoleucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Argjnine, S^Serine, 
T=Threonine, V=ValIne, W=Tryptophan, 
Y^Tyrosme, X=Unkaown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 


57 


1407 


A 


1050 


11 


430 


GAYAFETNGFP1MLV LT1DKIEGDVGIAGLYD 

MH\ISLPMAFUJITLVRCTSYIIFVTHVLSTPV 

TCLRRREKIXjVIVDVLSDTASNHNGFPVEEH 

ADDTHPARLQGPTLRSQPMGPLKHKAFEERA 

NLGLVQRRLRLED 


58 


J.4U5 


A 


1058 


258 


419 


LKHRDTPWGANNRALSCTPLTSLTLCALCPL 
PCLGCPTXATCRLYQTTVAWF 


59 


1409 


A 


1064 


3 


425 


KAFSFTTSLIGHQRMHTGERPYKCKECGKTF 

KGSSSLNNHQRIHTGEKPYKCNECGRAFSQC 

SSUQHHRIHTGEKPYECTQCGKAFTSISRLSR 

HHRIHTGEKPFHCNECGKVFSYHSALIIHQRIH 

TGEKPYACKDVGK 


60 


1410 


A 


1065 


204 


419 


GGPPGPFLAHTHAGLQAPGPLLAPAGDEGDL 
LLLAVQQSCIADHIXTASWGGK/DPIPTKALX} 
EGQEGLPLTV 


61 


1411 


A 


1079 


3 


383 


RHSRAHLCQPFHLVMRDLLQLGQDIPQGCHY 

LEENHLIHRDIAARNCLLSCAAPTRAATIGDF 

GMARYIYRTRYYQLGDRAULPRKWMPPEAL 

LEGIFTYNTDSWTFGVLLWEIFSLGYMPYPGR 

TN 


62 


1412 


A 


1080 


l 




WEFLWSRRPSGSSDPRPRRPASKCQMMEER 

ANU^HMMKLSIKVLLQSALSLGRSLDABHA 

PLQQFFWMEHCLKHGLKVKKSFIGQNKSFF 

GPLELVEKLCPEASDIATSVRNLPELKTAVGR 

GRAWLYLALMQKKLADYLKVLIDNKHLLSE 

FYEPEALMMEEEGMVIVGLLVGLNVLDANLN 

CLKGEDLDSQVGVTDFSLYLKDVQDLDGGKE 

HERITDVLDQKNYVEELNRHLSCTVGDLQTK 

IDGLEKTNSKLQERVSAATDRICSLQEEQQQL 

REQNELIR 


63 


1413 


A 


1083 


2 


615 


SSFAKHKRIHTGEKPFICLECGKAFTSSTTLTK 

HRRIHTGEKPYTCEECGKAFRQSAILYVHRRI 

HTGEKPYTCGECGKTFRQSANLYAHKK1HTG 

EKPYTCGDCGKTFRQSANLYAHKKIHTGVEKP 

YKCKECGKAFKSYYSILKHKRTHTRGMSYEG 

DEC/QRSLN/RSSILSNHKIIHNEEK/PLKCEKCE 

KAFNHTSICCRHKKN 


64 


1414 


A 

A 








BCKQDLSSSLTDDSKNAQAPLALTESHLATLA 

SSSQSPEADCQLLDSGLPSLLVRSLASFCFSHIS 

SSESIAQSDDISQDKLRRHHVPQQGNKMPITAD 

LVAPELRFLTEVGNSH1MKDWLGGSEVNPLW 

TALLFLLCHSGSTSGSVHNLG\AQQEK?CKISFS 

FFSWLTTGLTTQQRTAIE\NATVAFF\LQCI\SC 

HPNNQKLMAQVLCELFQTSPQRGNLPTSGNI 

S\ GFIRVRLFLQLMLEDEK VTMFLQ SPCPL YK G 

RINATSHVIQHPVMYGAGHKFRTLHLPVSTTL 

SDVLDRVSDTPS1TAKLISKQKDDKKKK 


65 


1415 


A 


1087 


103 


324 


PRAFEFVHTEMTVG/RVQNIHLFTLQVLEDRA 
LFTMSVGSSLWSTYLIHVMAl^/DRELLKPNA 
S V ALHKL SNAL V 


66 


1416 


A 


1095 


3 


493 


HETCSVTHTVSFSLPFLNPSHPASTPGHTENEQ 

PSLVWFDRGKFYLTFEGSSRGPSPLTMGAQD 

TLPVAAAFTETVNAYFKGADPSKCIVKITGE 

MVLSrTAGITRHFANWSPAALTFRVINFSRLE 

HVLPNPQLLCCDNTQNDA>rrK\EFWVNMPNL 

MTHLK 


67 


1417 


A 


1098 


57 


356 


" UaTSLGFUGVSVVGNLLlSlLLVKDKTLHRA 
PYYFLLDLCCSDILRSAICFPFVFNSVKNGST 
WTYGTLTCKVIAFLGVLSCFHTAFMLFCISVT 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
I>Aspartic Acid, E-Glutamic Acid, 
F=Phenylalanine, G=Glycine, KNHistidine, 
I=Isoleucine, K-Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V-Valine, W^Tryptophan, 
Y-Tyrosine, X«Unknown, *»Stop codon, 
/==possib!e nucleotide deletion, Vspossible 
nucleotide insertion 














RYL 


68 


1418 


A 


1106 


1 


1326 


MGKISATGINMGTKCSWALVWHLESYDPKH 

YEREGMQDWKTASOQSEEATQQSSQKPQPH 

YTTYQSSSFLKYSSESHLLAWRENSSEGSFQF 

PGRSRARPPRTRQQRRGAAAGPGRGAVRLG 

HPQSAAQPQLRAAARIFESPAAFPAQPRPGSA 

RNSDASGPASLSRTLGRASSPRPPQAPDVTAP 

SPAALAPRAARGGSRAAALAGAEAEEPLRTL 

APRPTRAAAPPPPPPPPPLPPGAPPPPVRCVSR 

RARAPPWR/PAATGPPFVRPVAPSRKLGSARAP 

APALQIRKGTSSGLPGRGGGSGPGNNLSSVA 

GNWRGSSFAVERPGMAKYQGEVQSLKLDDD 

SVIEGVSDQVLVAWVSFAL1ATLVYALFRNV 

HQNIHPENQELVRVLREQLQTEQDAPAATRQ 

QFYTDMYCP1CLHQASFPVETNCGHLFCGSLT 

PNSIW 


69 


1419 


A 


1107 


2 


466 


FDTARLHEFGTSITQIFAVDNREDLQKWMEA 
FWQHFFDLSQWKHCCEELMKIEIMSPRKFPLF 
LTKEATSVYHDMSIDSPMKLESLTDIIQICKIEE 
TNGQFLIGQREESLP/SS/CGPHSLMVTIKWSS 
RKRY/S YP ASEPLHDEKGKKRQAPLPP SDK 


70 


1420 


A 


1111 


698 


23 


ALRRLHYVRATK\AFLSFRRPFWREEHIEGGH 

SNTDRPSRMIFYPPPREGALLLASYTWSDAAA 

AFAGLSREEALRLALDDVAALHGPWRQLW 

DGTGWKRWAEDQHSQGGFWQPPALWQT 

EKDDWTVPYGRIYFAGEHTAYPHGWVETAV 

KSALRAAIKINSRKGPASDTASPEGHASDMEG 

QGHVHGVASSPS3HDLAKEEGSHPPVQGQLSL 

QNTTHTRTSH 


71 


1421 


A 


1119 


2 


385 


QKQTLQNGYLDSSMDILYLGSLPPELQV SSDE 
PPGPPEQAGLSQFHLEPETQNPETTEEIQSSVLQ 
QEAAAQLPQLPEVVELSSTKAVEAPALPSQSL 
EGVHSSTEQKAPAQQLPAFEEILAPLUHHE 


72 


1422 


A 


1127 


1 


906 


HAQYVGPYRLEKTLGKGQTGLVKLGVHC1T 

GQKVAIKIVNREKLSESVLMKVEREIAIIARLI 

EHPHVLKLHGVYENKKYFPPDELTSGPSMLA 

QVSPHGKLSARRSWDLLSGFPRYLVLEHVSG 

GELFDYLVKKGRLTPKEARKFFRQIVSALDFC 

HSYSICHRDLKPENLLLDEKNNIR1ADFGMAS 

LQVGDSLLETSCGSPHYACPEVIKGEKYDGR 

RADMWSCGVILFALLVGALPFDDDNLRQLLE 

KVKRGVFHMPHFIPPDCQSLLRGMIEVEPEKR 

LSLEQIQKHPWYLGGNFIS 


73 


1423 


A 


1128 


1 


802 


LRNALDVLHREVPRVLVNLVDFLNPTIMRQV 

FLGNPDKCPVQQA/MLEPLGSKTETLDLRAE 

MPITCPTQNEPFLRTPRNSNYTYPIKPAIENWG 

SDFLCTEWKASNSVPTSVHQLRPADIKWAA 

LGDSLTTAVGARPNNSSDLPTSWRGLSWSIG 

GDGNLETHTTLPNILKKFNPYLLGFSTSTWEG 

TAGLNVAAEGARARDMPAQAWDLVERMKN 

SPDINLEKDWKLVTLFIGGNDLCHYCENPEA 

HLATEYVQHIQQALD1LSE 


74 


1424 


A 


1139 


60 


480 


FREPCLLVPGDHQPLREASWLA/LPPIGLWGT 

DSPLCCVEVAIPCNKGAHSVGLKGWLLAQG 

VLGMRDTTPQEHPWESTPDLCFCRDPEEIEVE 

EQPAADAAVAKGEF/QGEQIAPVPAVIIAAHPE 

AADPAPVHTTAHPKGA 


75 


1425 


A 


1147 


2 


413 


PFPHQHPQEP\KGSCWPQSALRGQCPGPVLGV 
TTTSDLCSLQVPVSSHKNPLLDLAAYDQEGR 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


hod 


Seq 

ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond: 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, EOlutamic Acid, 
^Phenylalanine, Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine l P=Proline, 
Q=Glutaraine, RpArginine, S=Serine, 
T=Threonine f V=Valine, W=Tryptophan, 
Y-Tyrosine, X«Unknown, *~Stop codon, 
/possible nucleotide deletion, \=possible 
nucleotide insertion 














RFDNFSSLSIQWESTRPVLASIEPELPMQLVSQ 

DDESGQKKLHGLQAILVHEASGTTAITATAT 

GYQESHLSSAR 


76 


1426 


A 


1155 


38 


410 


PHSAPAQDDPILLSFIHCLHANLLCVWRRDVK 

PDCKEIWIFWWGDEPNLWQYIMNCMLWK 

KDSGKMAFPMNVGRC/FFKEIHNLLERCLMD 

KNFVLIGKWFVRPYYKDEKPVNKSEHLSCAF 

T 


77 


1427 


A 


1162 


526 


350 


RFTQGLEDVSTYPVUEELLSRGWSEEELQGV 
LRGNLLRVFRQVEKVQEENKWQSPLED 


78 


1428 


A 


1171 


I 


1293 


MAESASPPSSSAAAPAAEPGVTTEQPGPRSPP 

SSPPGLEEPLDGADPHVPHPDLAPIAFFCLRQT 

TSPRNWClKMVOsIPWFECVSMLVILLNCVTL 

GMYQPCDDMDCLSDRCKILQVFDDFIFIFFA 

MEMVLKMVALGIFGKKCYLGDTWNRLDFFI 

VMAGMVEYSLDLQKINLSAIRTVRVLRPLKA 

INRVPSMRILVNLLLDTLPMLGNVLLLCFFVF 

FIFGIIGVQLWAGLLRNRCFLEENFTIQGDVAL 

PP\YYQPEEpDEMPFICSLSGDNGIMGCHEIPP 

LKEQGRECCLSKDDVYDFGAERQDLNASGL 

CVNWNRYYNVCRTGSANPHKGAINFDNIGY 

AWIVIFQVITLEGWVEIMYYVMDAHSFYNFI 

YFILLUVSVREPGLLGGSFSTAQSPKCQGDSFP 

GVAAESLLLRGWVLWLPGGG 


79 


1429 


A 


1175 


1 


405 


PNDFFKDMFPDLPGGPLGPIKAENDYGAYLN 
FLSATHLGGLFPPWPLVEERKLKPKASQQCPI 
CHKV1MGAGKLPRHMRTHTGEKPYMCTICE 
VRFTRQDKLKIHMRKHTGERFYLCIHCNAKF 
VHNYDLKNHMR 


80 


1430 


A 


1182 


25 


198 


EMNELSQQLSQQGGRGASQCPSPPAPTLPNPT 
PLCQLQLQRVNTGLPTPPCHPGAGAA 


81 


1431 


A 


1186 


254 


583 


KTVLDVGAGTGELSIFCAQAGARRVYAVEAS 
AIWQQAJREWRFNGLEDRVHVLPGPVETVEL 
PEQVDAIVSEWMGYGLLHESMLSSVLHARTK 
WKDGGFFLPXSSELFM 


82 


1432 


A 


1187 


2 


716 


DFVDAARNLPLESTKSPAEPSKSVPSLENDPRA 

SSQGLPSQGPVQNQGRRGEQRPKKF/TVIQHT 

SSFEKSD SLEQPSGLEGEDKPLAQFPSPPPAPH 

GRSAHSLQPKLVRQPNIQVPEILVTEEPDRPD 

TEPEPPPKEPEKTEEFQWPQGSQTLAQFPVEK 

LPPKKKRLGLAKMAQSSGESSFESSVPLFRSP 

SQESNVSLSGSSRSALFERDDHGKAEAPSPSF 

DMGPKPLGTHMLTV 


83 


1433 


A 


1188 


517 


804 


ESPGLSKVLRTGAFAYPFLFDNLPLFYRLGLC 
WGRGHGCGQEALSTSHGYHLFCALLTGFLFA 
SHLPERLAPGRFDYIGHSHQLFH1CAVLGTHF 
Q 


84 


1434 


A 


1192 


45 


476 


LGDVGFWVERTPVHEAAQRGESLQLQQLIES 
GACVNQVTVDSITPLHAASLQGQARCVQLLL 
AAGAQVDARNIDGSTPLCECLRLGQHRVCEA 
LAVLRGQGQPSPVHSVPPARGLHXREFRMC* 
GFLFDVGXNLEAHEFHFGEP 


85 


1435 


A 


1194 


69 


410 


KRSEEASAPPFPLGGTGAAPTRASLPEQILLPR 
SCLEARKSQPDEKLLSALHNSRTWN*EPRRSQ 
HRLVSPEVHPGRRGSSPGVAECKLTSAYFRT 
GRSPCPSLPGTTRTOSLL 


86 


1436 


A 


1215 


3 


405 


iPSHTCGNPGRLPNGIQQGSTFNLGDKVRYSC 

NLGFFLEGHAVLTCHAGSENSATWDFPLPSC 

RADDACGGTLRG/AEWHHLQPPLPLG/ATKN 
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CCA TFI 

NO: of 
nucl- 
eotide 
seq- 
uence 


NO: of 

pcpuuc 

seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


beginning 

mirlpntiHe 

liUwl UUw 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 

nucleotide 
locution 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine 0=Cysteine, 
I>Aspartic Acid, EKHutamic Acid, 
F=Pheaylalanine, CMjrycine, H-Histidine, 
I=lsoleucine, K=Lysme, L=Leuclne, 
M-Methionine, N=Asparagine, P=Proline, 
QKJlutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, 
Y«Tyrosine, X^Unknown, *»Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














NADCTWTIIAELGDTIALVF1DFQLEDGYDFL 
EVTGTEGSSLW 


87 


1437 


A 


1216 


226 


964 


GTARFGPMVGFGANRRAGRLPSLVLGVLLV 
VIVVLAFOTWSISSRHVLLQEEVAELQGQVQ 
RTBVARGRLEKRNSDLFAWGHAQETDRPEG 
GRLRPPQQPAAGQRGPREEM\EDDKVKLQNN 
T WflM ATOTHHUCF OL AELROEFLROEDOLOD 
YRKNNTYLVKRLEYESFQCGQQMKELRAQH 
EENIECKLADQFLEEQKQETQKIQSNDGKELDI 
NNQ VVPKNIPK V AEN V ADKNEEPSSNHIPHG 


88 


1438 


A 


1218 


1 


534 


PEFGTTISCGYLMATDVSRRPSVHKAVEIEQE 
RVKSAGAWIIHPYSDFRFYWDLIMLLLMVGN 
LmJVGITFFKEENSPVPWIVFNVLSDTFFLLD 
LVLNFRTGIWEEGAE1LLAPRAIRTRYLRTW 
FL VDLI S S IP VD YIFL VVEL EPRLD AE VYKT AR 
ALRIVRFTKILSLLRL 


89 


1439 


A 


1223 


1 


743 


MGFDEVFMINLRRRQDRRERMLRALQAQEIE 

CRLVEAVIX3KVGMLTRSNAAPGRHLAMLET 

T VWAPRFVDAnT^ILNPDTLSLLIAENKTVV 

APMLDSRAAYSNFWCGMTSQGYYKRTPAYI 

PIRKRDRRGCFAVPMVHSTFLIDLRKAASRNL 

\AFYFPHPDYTWSFDDIIVFAFSCKQ\AEVQMY 

VCNKJEEYGFLPVPLRAHSTLQDEAESFMHVQ 

LEVMVPSSPSSAQSMAWSADHIGLVISYL 


90 


1440 


A 


1227 


2 


349 


NKTSFIFYLKNIWADUMTLTFPFRIVHDAGF 
GPWDFKFILCRYTSVLFYANMDTSIWLGLIT/ 
YDRY/WKWRHLAVDSWMTGI/SFTRVYLLG 
LGARLVWFGKLILAKGGHGGISWL 


91 


1441 


A 


1245 


3 


1937 


LGSSDVRAPQRSELGAESPSRMVASQAYNLT 

SALTPILTRSRVLNEEPLTLAGF\SRAPANLSD 

WQLIFLVDSNPFPFGYISNYTVSrrKVASMAF 

QTQAGAQIPIERLASERAITVKVFNNSDWAAR 

GHRSS ANSVWQPQAFV GAWTLDSSNPAAV 

LHLQLNYTLLDGRYLSEEPEPYLAVYLHSEPR 

PNEHNCSASRRIRPESLQGADHRPYTFF1SPGT 

RDPVGSYRLNLSSHFRWSALEVSVGLYTSLC 

QYFSEEDWWRTEGLLPLEETSPRQAVCLTR 

HLTAFGTSLFVPPSHIRFVFPEPTADVNY1VML 

TCAVCLVTYMVMAAILHKLDQLDASRGRATP 

FPGORGRFICYEIL VKTGWGRGSGTT AHVG1M 

LYGVDSRSGHRHLDGDRAFHRNSLDIFQIATP 

HSLGSMWKJRVWHDNKGLSPAWFLQHIIVRD 

LQTARSTFFLVNDWLSVETEANGGLVEKEVL 

AASKASFRVPTPSXAALLRFRRLLVAELQRGF 

FDKHIWLSIWDRPPRSCFTRIQRATCCVLLICL 

FLGANAVWYGAVGDSAYSTGRVSRLNPLSV 

DTVAVGLVSSWVYPVYLAILFLFRMSRSKV 

GWGWGPGSTGNGAWASAPCPEPPLSSAAAR 

GKGVHQRLLGKGQHT 


92 


1442 


A 


1246 


5 


562 


VFDEENTLNELNDPLREEIVNFNCRKLVATMP 

LFANADPNFVTAMLSKLRFEVFQPGDYIIREG 

AVGKKMYFIQHGVAGVnKSSKEMKLTDGS 

YFGEICLLTKGRRTASVRADTYCRLYSLSVD 

NF^VLEEYPMMRRAFETVAIDRLDRIGKXN 

SILLQK^QKDLNTGVFNNQENEILKQIVKH 


93 


1-443 


A 


1249 


180 


901 


TVPPPPGGPSPAPLHPKRSPTSTGEAELKEERL 
PGRKASCSTAGSGSRGLPP\SSPMVSSAHNPN 
KAEIPERRKDSTSTPNNLPPSMMTRRNTYVCT 
ERPGAERPSLLPNGKENSSGTPRVPPASPSSHS 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 
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914 . 


Predicted 

beginning 

nucleotide 

location 

conespondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E'Kjlutamic Acid, 
^Phenylalanine, (Mjlycine, KNHistidine, 
Msoleucine, K-Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *«Stop codon, 
H^ossiWe nucleotide deletion, ^possible 
nucleotide insertion 














LAPPSGERSRLARG5TIRSTFHGGQVRDRRAG 
GGGGGGVQNGPPASPTLAHEAAPLPAGRPRP 
TimFTKXTSKLTRRVADEPERIGGPEVTRRP 
RQEDHLSPGGRGCSEL 


94 


1444 


A 


1261 


3 


385 


KFSQWGLTKPKLSNASP/WISLVKKLMKKWS 

VTQNLTFREQLEAGIRYFDLRVSSKPGDADQ 

EmTOGLFGKVWDGLMEIDSFLTQHPQEIIFL 

DFNHFYAMDETHHKCLVLRIQEAFGNKLCPA 

CR 


95 


1445 


A 


1282 


2 


550 


GPRDNPG\EDPRFEIVEHFG1AWFTFELVARFA 

VAPDFUCFFKNALNlJDLMSrVPFYITLVVNL 

VVESTPTLANLGRVAQVLRLMRIFRILKLARH 

STGLRSLGATLKYSYKEVGLLLLYLSVGISIFS 

WAYTIEKEEN\EGLATIPACWWWATVSMTT 

VGYGDWPGTTAGKLTASACILA 


96 


1446 


A 


1294 


1 


1456 


QLLPPSNRENAGLLVGRCLCSAALRPVGDLIT 

SSGQVAVRNAPQAGSAKAGKGKFQDNFEFIQ 

YFKKFFDANCNEKDYNPVAAGQGQETEVAP 

SIVAPVLNKFNQCPEGYICVKAGRNPNYGYT 

SFDTFSWAFLSLFRLMTQDYWENLYQLTLRA 

AETTYMIF/LV/LVILLGSLYLVTLILAVA^AMA 

YEEQNQATLEEAEQKEAEFQQMLEQLKKQQ 

EAAQQAATATASEHSREPSAAGRLSDSS SEAS 

KLSSKSAKERRNRRKKRKQKEQSGGEEKDED 

EFQKSESEDSIRRKGFRFSIEGNRLTYEKRYSS 

PHQSLLSIRGSLFSPRRNSRTSLFSFRGRAKDV 

GSENDFADDEHSTFEDNESRRDSLFVPRRHGE 

RRNSNLSQTSRSSRMLAVFPANGKMHSTVDC 

NGWSLVGGPSVPTSPVGQLLPEVnDKPATD 

DNGTTTETEMRKRRSSSFHVSMDFLEDPSQR 

QRAMSIASILTNTVE 


97 


1447 


A 


1295 


2 


2057 


IQTQLPTKSSQQLRKGGNCVRCKMQMNF1AE 

EVLLKYR1TFYNNNKGPNMLYIEIKAFVHFMI 

NRYLSYGSGPKRFPLVDVLQYALEFASSKPV 

CTSPVDDIDASSPPSGSIPSQTLPSTrEQQGALS 

SELPSTSPSSVAAISSRSVIHKPFTQSRIPPDLP 

MHPAPRHTTEEELSVLESCLHRWRTEIENDTR 

DLQESISRIHRTIELMYSDKSMIQVPYRLHAV 

LVHEGQANAGHYWAYIFDHRESRWMKYND1 

AVTKSSWEELVRDSFGGYRNASAYCLMYIN 

DKAQFLIQEVDLIKTGQPLVGIETLPPDLRDFV 

EEDNQRFEKELEEWDAQLAQKALQEKLLAS 

QKLRESETSVTTAQAAGDPKYLEQPSRSDFSK 

HLKEET1QI1TKASHEHEDKSPETVLQ S AIKLE 

YARLVKLAQEDTPPETDYRLHHVVYYFIQNQ 

APKKIIEKTLLEQFGDRNLSFDERCHNIMKVA 

QAKLEMIKPEEVNLEEYEEWHQDYRKFRETT 

MYLI1GLENFQRESY1DSLLFL1CAYQNNKELL 

SKGLYRGHDEELISHYRRECLLKLNEQAAELF 

ESGEDREVNNGLUMNEFIVPFLPLLLVDEMEE 

KMLAVEDMRNRWCSYLGQEMEPHLQEKIT 

DFLPKLLDCSMEIKSFHEPPKLPSY STHELCER 

FAR1MLSLSRTPADGR 


98 


1448 


A 


1304 


118 


453 


SGPSSRAIYLHRKEYSQNLTSEPTLLQHRVEH 
LMTCKQGSQRVQGPEDALQKLFEMDAHGRV 
WSQDLILQVRDGWLQLLDIETKEELDSYRLD 
S1QAMNVALNTCSYNSILS 


99 


1449 


A 


1306 


3 


1660 


CGYFCHTTCAPQAPPCPVPPDLLRTALGVHPE 
TGTGTAYEGFLSVPRPSGVRRGWQRVFAALS 
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Amino acid sequence (A= Alanine C=Cysteine > 
D^Aspartic Acid, E*=Glutamic Acid, 
F=Phcnylalanine, G=Glycine, H=Histidine, 

s Isoleucine, K-Lysine, L=Leucine, 
M=Methionine, N^Asparagine, P=Proline, 
QOlutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *«Stop codon, 
possible nucleotide deletion, V=possibIe 
nucleotide insertion 



DSRLLLFDAPDLRLSPPSGALLQVLDLRDPQF 

SATP VLASDVIHAQSRDLPRIFRVTTS QLA VPP 

TTCTVLLLAESEGERERWLQVLGELQRLLLD 

ARPRPRPVYTLKEAYDNGLPLLPHTLCAAILD 

QDRLALGTEEGLFVIHLRSNDIFQVGECRRVQ 

QLTLSPSAGLLWLCGRGPSVRLFALAELENI 

EWEVPKJPESRGCQVLAAGSILQARTPVLCVA 

VKRQVLCYQLGPGPGPWQRRIRELQAPATVQ 

SLGLLGDRLCV GAAGGF ALYPLLNEAAPLAL 

GAGLVPEELPPSRGGLGEALGAVELSLSEFLL 

LFTTAGIYVDGAGRKSRGHELLWPAAPMGW 

G Y AAPYLTVF SENSID WDVRRAE WVQTVPL 

KKWRPLNPEG SLFLYGTEKVRLTYLRNQLAE 

KDEFDIPDLTDNSRRQLFRTKSKRRFFFRVSE 

EQQKQQRREMLKDPFVRSKLISPPTNFNHLV 

HVGPANGRPGARDKSP 



100 M450 



1318 



918 



190 



SLCVPGPVDTGTFAVMSVMVGSVTESLAPQA 
LNDSMINETARDAARVQVASTLSVLVGLFQV 
GLGLIHFGFWTYLSEPLVRGYTTAAAVQVF 
VSQEKYVFGLHLSSHSGPLSLIYTVLEVCWKL 
PQSKVGTVVTAAVAGVVLVVVKLLNDKLQQ 
QI^MPIPGELLTLIGATGISYGMGLKHRFEAGV 
PPVAPNTQLFSKLVGSAFTIAWGFAIAISLGK 
IFALRHGYRVDSNQVWVMRDV 



1451 



1353 



220 



445 



DWPDLFTYPLIGSPKCFQSARPE\RMYRRTVR 
SSHGNHALQEVLPRSGHGTEFTKQKHLEAAD 
HGHPP ARM SIFSR . 



1452 



1363 



542 



AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGEN 
WIFGDFMCKFIRFSFHFNLYSSILFLTCFSIFRY 
CV1IHPMSCFSIHKTRCAWACAWWI1SLVA 
VIPMTFLITSTNRTNRSACLDLTSSDELNTIKW 
YNXILTA\LLCLPLVrVTLCYTTlIHTLTHGHAN 
\D S CLKQKARRLTILLL 



1453 



1371 



410 



CHSTESSSDFILPGDYLLGGLCPLHSGCLQV\C 
SFNEHG YHLFQ AMRL A VEEINN STALLPN ITL 
GYQLYDVCSDSANVYATLRVLSLPGQHHIEL 
QGDLLHYSPTVLAVIGPDSTNRAATTAALLSP 
FLVPMLLEQ 



1454 



1376 



432 



NSRVEDRS/NMSLWTQN1TVCPVRNVTRDGG 
FGPWSPWQPCEHLDGDNSGSCLCRARSCDSP 
RPRCGGLDCLGPAIHIANCSRNGAWTPWSSW 
ALCSTSCGIGFQVRQRSCSNPAPRHGGRICVG 
KSREERFCNENTPCPVP1F ____ 



1455 



1379 



396 



GLGLLYLIFAAVEGVMRV1GGSNHLAVVLDD 

IILAVTDSIFV n WElFISI^QTMKTLRERK>rrVKF 

SLYRHFKNTLIFA\TLASIVFMGWTTKTFRIAK 

CQSDWMERWVDDAFWSFLF\SLILIVIMFLW 

RPSA 



1456 



1383 



432 



EDGHGGWSSRCLVDHAEEGHREPWKRLCIW 
QRGGHEIRFAFYFPGHPLLSPQICLAPETPPRG 
CPPVSSLHFISLQ/RLPRDCQELFQVGERQSGL 
FEIQPQGSPPFLVNCKMTSGTFWTCRTDSRVF 
QNANPSNAAHSEDQPTP 



1457 



1386 



719 



558 



FFFVTRSHSVAQAECSGVFTAHRSLDLVGSSN 

YPALSLQSSWDHRHTWLIFAFL 

RVAISLLCAAIFISFMVQSAGKRWPTGVMLM 
WVLFAFLYSWPIQALLPTYLKTDLAYNPHT 
VANVLSFSGFGAAVGCCV/GGFLGDWLGTRK 
AYVCSLLASQLLDPVFAIGQANVWVLGLLLF 



1458 



1397 



144 



WO 01/57188 



PCTAJS01/03800 



SEQ ID 
NO: of ] 
nucl- 
eotide 
seq- 
uence 


SEQ ED 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=*Alanine OCysteine, 
D»Aspartic Acid, E«Ghrtamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
MhMethionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V«Vaiine, W-Tryptophan, 
Y-Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














FQQMLGQGIAGILPKLIGGYFDTDQRAAULG 
FTYNVGALGGALAPnGALIAQRLDLGTALAS 
LSFSLTFVVILRNRRPGKSLVR 


109 


1459 


A 


1402 


15 


387 


VLVALPDTNVTSETVVTEYLGHRVTLPCLYSS 
WSHNSNSMCWGKDQCPYSGCKEALIRTDGM 
RVTSRKSAKYRLQGTIPRGDVSLTILNPSESDS 
GWCCRIEVPGWFNDVKINVRLNLQIIASTT 


110 


1460 


A 


1421 


3 


350 


HEDLSSLLTRGSGNQERERQLKKLISLRDWM 
LAEL AFPVG VLATCA* SLLSC+ YCVILFPCSCF 
FFHSPDALFSLLLLSCYFPSYCFFYYLFFSSSPL 
CLLLASSPFPLFILLASL 


111 


14*1 


A 


1426 


2 


344 


FTSTMTKPFEKESEQPA*ATLAFGAQTSTTAD 
QCALKPDLSYLNNSSSSSSTPATSAGGGIFGSS 
TSSSNPPVATFVFGQSSDPVSSYGFVNTAESST 
SDSLLFSQDSKLATTS 


112 


1462 


A 


1434 


46 


372 


TTSWTTSCTRSCT*SGASSGPGWTPRT1 W WK 
SRRSSQRTCSRACSGAWSRTW*RSS*TSSSSC 
STSCSSSSSRSCGRPGGPLGARGVHTTSCLNSC 
MSSSTTSSTTSTF 


113 


1463 


A 


1439 


3 


292 


HEDIMTHYDRLVDE*ALNAGKQRYEKM1SG 
MYLGEIVRMLIDFTKKGFLLRGQISEMLKTR 
GIFLTFLLSNFLrVCVLLFYVSFYLFQSCINFVL 


114 


1464 


A 


1463 


1 


396 


KQQAVPEPHSSTTTPQEQEQNWYGQDLLNLQ 
QRTKVHLPGHKTGPAVAKDTPEPVKKEFTVP 
ATSQGP* SPFSEEPPLPPSNEEVPPTLPP*EPQS 
EDP*KNA*LKQMHAATTHWQQHQQHQVGC 
QYHGIMQ 


115 


1465 


A 


1464 


291 


2 


AGSYPSMVWSCHWGVTQKRRAL*VYSF£EG 
GRRKCX3QYWPLEKDSRIRFGFLTVSNLGVEN 
MNHYKKSTLEILNPEVNPGFFFLTLWKQGEN 
NYCN 


116 


1466 


A 


1465 


667 


337 


LPPQRPA*TDSYSTCNVSSGFLAGQSHNIHLQ 
YWTKYQVWEWLQHFLDTNQLDANCIPFQEF 
DINGEHLCSMSLQEFTRAAGTAGQLLYSNLQ 
HLKWNGDSLFLCLSLPC 


117 


1467 


A 


1479 


1 


381 


GTSGGPKRVLVTERFPWQNPLPVNRGQAQR 

VLGPSNSFQRVPLQAQKLVSSHKPGQNQKHK 

QLQATSVPHPVCMPLNNTQKSKQPLPSAPEN 

NPEEELASDPNNEESL*RPWALEDFEIGRPLG 

KGK 


118 


146S 


A 


1485 


3 


385 


" TYLWL*GNPPFYEKNDGGLFELILRAKDEFNS 
PYWDDMSDSAKHFIRPLTGRDP*KPFPCDQPL 
QHPWIEGHTCLDNNIHQAASEPINNNFAESKR 
N1AFLATGVVRHMRKLFMGANLEGPGPTVS 
H 


119 


1469 


A 


1486 


1 


398 


GTTSKHH* L ARSLIRGPFDHDLKPNAATRDQL 

NIIVSYPPTKQLTYEEQDLGWKFRYYLTNQE 

KALTKFLKWVNWDLPQEAKQALELLGKWK 

PMDVKDSLELLSSHYTNPTVRRYAVARLRQA 

DDEDLLMYL 


120 


1470 


A 


1497 


3 


999 


MGEbr A V O I r V LA\JlvjUNo/\\jijor vjvjvj/avjiv. i 

LAEWMVHGYPSENVWELDLKRFGALQSSRT 

FLRHRVMEVMPLMYDLKVFHWDFQTGRQL 

RTSPLYDRLDAQGARWMEKHGFERPKYFVP 

PDKDLLALEQSKTFYKPDWFDIVESEVKCCK 

EAVCVlDMSSFTEFEirSTGDQALEVLQYLFS 

NDLDVPVGHIVHTGMLNEGGGYENDCS1ARL 

NKRSFFMISPTDQQVHCWAWLKKHMPKDSN 

LLLEDVTWKYTALNLIGPRAVDVLSELSYAP 
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/=possiblc nucleotide deletion, V=possibIe 
nucleotide insertion 














MTPDHFPSIJFCKEMSVGYANGIRVMSMTH1 
GEPGFMLYIPIEYRWGFTMLSTLVSNS 


121 


1471 


A 


1498 


3 


306 


AQFLL VG WDHIL* LIVL* TNLTELGRTTCDQN 
WWSPDVLNHGCFYMQCLSKDCT1GYVSRE 
MLVAHTHTVEEHTGTHLQYVSWPDHSVPDD 
SSDFVEFEN 


122 


1472 


A 


1533 


121 


329 


LGlJ^F\nVTEVLEEPKDFSCETEDFKTLHCT 
WDPGTDTALGWSKQPSQSYTLFES*VGSGYII 

DNFFLA 


123 


1473 


A 


1547 


111 


408 


DARTTWKPRNGSSGIWPGDGAK^PPAVEQAE 
RGHVEMIEKLTFLNLHTSEKDKGGNTALHLA 
AKHGHSPAVQVLLAQWQDINEMNEKQQTPL 
HVAADRG 


124 


1474 


A 


1555 


1 


745 


MTFDDDDKNTYGVALVWKKFQTQSLRLSDL 

HRKSHLWRGIVSITLIEGRDLKAMDSNGLSDP 

YVKFRLGHQKYKSKIMPKTLNPQWREQFDF 

HLYEERGGVIDITAWDKDAGKRDDF1GRCQV 

DLSALSREQTHKLELQLEEGEGHLVLLVTLT 

ASATVSISDLS VN SLEDQKEREEILKRYSPLRI 

FHNLKDVGFLQVKVIRAEGLMAADVTGKSD 

PFCVVELNNDRLLTHTVYKNLNPEWNKVFTL 

♦VALVWKKFQTQSLRLSDLHRKSHLWRGIVS 

ITLIEGRDLKAMDSNGLSDPYVKFRLGHQKY 

KSK1MPKTLNPQWREQFDFHLYEERGGVIDIT 

AWDKDAGKRDDFIGRCQVDLSALSREQTHK 

LELQLEEGEGHLVLLVTLTASATVSISDLSVN 

SLEDQKEREEILKRYSPLRIFHNLKDVGFLQV 

KVTRAEGLMAADVTGKSDPFCVVELNNDRLL 

THTVYKNLNPEWNKVFTL 


125 


1475 


A 


1556 


57 


509 


GGPAPNSRYAEP*KNSLAMT*AHADCENYVA 

CGGLDNICS1YNLKTREGNVRVSRELPGHTGY 

LSCCRFLDDSQIVTSSGDTTCALWDIETAQQT 

TTFTGHSGDVMSLSLSPDMRTFVSGACDASS 

KLWDIRDGMCRQSFTGHVSDINAVS 


126 


1476 


A 


1592 


3 


178 


TCSEKSCVSSLAHFGTSCQRDYDAMVKLVETL 
EMLPTCDL ADQHNIKFHY AF ALNR+ ER 


127 


1477 


A 


1612 


1 


497 


' " TESPLLVRPYLPYITKSELHAIMTAGFSTIAGS 
VLGAYISFGVPSSHLLTASVMSAPASLAAAKL 
FWPETEKPKITLKNAMKMESGDSGNLL*AAT 
QG AS S SISLV AN1A VNLIAFLALLSFMN SAL A 
WVGNMFDYPQLSFELICSYIFMPFSFMMGVE 
WPDSFM 


128 


1478 


A 


1619 


286 


486 


CCMNSKAQESVFKNVLCNPPALSEMPDVKA 
EDEVDFRASSISEEVAVGSIAATLKMKQGPM 
TQAINR 


129 


1479 


A 

A 




i 
i 


395 


" PTRGALRYWIFGRFLCNIWAAVDVRCCTAT1 
MGLCIISIDRYVGVSYPLRYPTTVTQRRGLMA 
LLCVWALSLVIY1GPLLGWRHPAPEDETCCQI 
NEEPGYVLFSTPGSFYLPLAIMLVMN*RVYRV 

AKTE 


130 


1480 


A 


1638 


2 


" 466 


DPRVRTKJVNRKTT1YEIQDKTGSMAWGK.G 

ECHNIPCEKGDKLRLFCFRLRKRENMSKLMS 

EMHSFIQLQKNTNQRSHDSRSMALPQEQSQHP 

KPSEASTTLPESHLKTPQMPPTTPSSSSFTKVT 

KDKDIK*LLFNLYSSVEItPEVLHLKT 


131 


1481 


A 


1651 


607 


3 


" LAEGGDVFDCVLNGGPLPESRAKALFRQMVE 
AIRYCHGCGVAHRDLKCENALLQGFNLKLTD 
FGFAKVLPKSHRELSQTFCGSTAYAAPEVLQ 
GIPHD SKKGD VWSMG WLYVMLCASLPFDD 
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I=Isoleucine, K=Lysine, L^Leucine, 
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i = iyrosuie, A^unKnown, ^stop coaon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














TDIPKMLWQQQKGVSFPTHLSISADCQDLLK 
RLLEPDMILRPSIEEVS WHP WLAST* * KQWQV 
LSNKVGGESKPKKKK 


132 


1482 


A 


1656 


150 


48 


LVAKSLLYCGCLFFLLQLAKNVGNNSFNDIM 
RANLTSPSPKFTPSSDM*VFLIY*TYFGAWHV 
VDAQ 


133 


1483 


A 


1660 


3 


406 


RKHIKLLIQKLSDVP*ECQNNQL*KLTEICEKE 
KKEFKKKMDDQRPEKITEA* SKDKSPMEEEK 
TEMIRSYIQEVGRYIKRLEEAQSKRLEKLREK 
HKEIRQPILX)EKPKGEGSSSFLSETCHEDTSWF 
PNFTP 


134 


1484 


A 


1666 


1276 


466 


PGSTHASARITIY*L*IILSNATEVDNNFSKPPP 

FFPAGAPPASSSSSSSSSSPPTVSTAPPLIPPPGF 

PPPPGAPPPSLIPnESGHSSGYDSRSARAFPYG 

NVAFPHLPGSAPSWPSLVDTSKQWDYYARSS 

SSSSSSSSS SSSSPRDRDRER*RTRERERERDHS 

PTPSVFNSDEERYRYREYAERGYERHRASRE 

KEERHRERRHREKEETRHKSSRSNSRRRHESE 

EGDSHRRHKHKKSKRSKEGKEAGSEPAPEQE 

STEATPAE 


135 


1485 


A 


1673 


1 


417 


PTRPVNSSQAFALVYYTLGALGGNLIAHMGL 
GYRYWAGIGVLQSCESALTHYRLVANHVAS 
DISLTGGSVVQRQOL/PDEVENPGMNSGMLQE 
DLIQYYQFLAEKGDVQAQVGLGQLHLHGGR 
G V* QNHQRAFD YFNL AA 


136 


1486 


A 


1678 


525 


9 


ANTSLSSAAVSAVSPPPCRTSTATTLPPPMPSF 
FCVFPSPSMSPSPSEFLSC1ASVSRVHSLSSSSS 
GSSSTASSLNFSAIMGSSSATASWVLSTASTPP 
CPSALPSSPAQES*SLAASSSAWPVAGISPSGA 
CTFPAGSASGAAKAPSPSWRCPSFRALFSLLD 
SSSLSL 


137 


1487 


A 


1680 


1 


2999 


AHRDEIQRKFDALRNSCTVITDLEEQLNQLTE 

DNAELNNQNFYLSKQLDEASGANDEIVQLRS 

EVDHLRREITEREMQLTSQKQTMEALKTTCT 

MLEEQVMDLEALNDELLEKERQWEAWRSVL 

GDEKSQFECRVRELQRMLDTEKQSRARADQ 

RITESRQVVELAVKEHKAEILALQQALKEQK 

LKAESLSDKLNDLEKKHAMLEMNARSLQQK 

LETERELKQRLLEEQAKLQQQMDLQKNHIFR 

LTQGLQEALDRADLLKTERSDLEYQLENIQV 

LYSHEKVKMEGTISQQTKLIDFLQAKMDQPA 

KKKKVPLQYNELKLALEKEKARCAELEEALQ 

KTRIELRSAREEAAHRKATDHPHPSTPATARQ 

QIAMSAIVRSPEHQPSAMSLLAPPSSRRKESST 

PEEFSRRLKERMHHNIPHRFNVGLNMRATKC 

AVCLDTVHFGRQASKCLECQVMCHPKCSTC 

LPATCGLPAEYVTHFTEAFCRDKMNSPGLQT 

KEPSSSLHLEGWMKVPRNNKRGQQGWDRK 

YIVLEGSKVLIYDNEAREAGQRPVEEFELCLP 

DGDVSIHGAVGASELANTAKADVPY1LKMES 

TjDur-rTr'urpm? tt vt i APQtTD'nif hrwvtat f<; 

rirti i 1 LWruiv x 1* i L^L/\rorrlJX\\^t\ W V I AJL-riO 

WAGGRVSREKAEADAKLLGNSLLKLEGDD 

RLDMNCTLPFSDQWLVGTEEGLYALNVLK 

NSLTHVPGIGAVFQ1YIIKDLEKLLMIAGEERA 

LCLVDVKKVKQSLAQSHLPAQPDISPNIFEAV 

KGCHLFGAGKIENGLCICAAMPSKWELRYN 

ENLSKYCIRKEIETSEPCSCIHFTNYS1LIGTNK 

FYEIDMKQYTLEEFLDKNDHSLAPAVFAASS 

NSFPVSIVQVNSAGQREEYLLCFHEFGVFVDS 
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Amino acid sequence (A-Alanine OCystcinc, 
D»Aspartic Acid, E-Glutamic Acid, 
Phenylalanine, G=Glycine, H^Histidine, 
I=IsoIeuc£ne, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R«Argmine, S=Serine, 
T'-Threonine, V«Valine, W»Tryptophan, 
Y-Tyrbsine, X^Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














YGRRSRTDDLKWSRLPLAFAYREPYLFVTHF 
NSLEVffilQARSSAGTPARAYLDIPNPRYLGPA 
ISSGAIYLASSYQDKLRVICCKGNLVKESGTE 
HHRGPSTSRR*PASPLPQYQGQRAFLQGRRK 


1 JO 


l*foo 


A 




2 


526 


GRPQGPAPGAGSPPESGPGLWAALGCSLVWV 

PLCCLGG AAGRL* ARS GKSGLRRRRAHAGPP 

PGGPCNSCP*CSAPESGGRGPLPGPGTGGVCS 

CWTRGCQTTARTAAAAAAPGPAGRRPPGGA 

PQNGSCAASASQEAAAPPPMCPPGRRWAVAS 

PPETRCPAAPGTRCRRLEAA 


139 


1489 


A 


1693 


3 


376 


LPSMSNCTSCFRLQSRTES*IRQAGHLLGRNE 
FIETKALGCAWFSLCYYLVLYFESSHKVDFVF 
IV* CFSTPPG AQMTIMSQ ACAERCN1MRLVDR 
RWAGIAKGVGTQKIIGRVHLGEQKALGL 


140 


1490 


A 


1704 


3 


376 


ERTNKFIKELIMDGKNLIAATKSLSVAQRKFA 
HSLRDFKFEFIGDAVTDDERCIDASLREFSNFL 
KNLEEQREIMVS*EGCKUSQLSRGKKIWIWK 
LVLVEVVKHLSLGTVVHCNGKMRFPEP 


141 


1491 


A 


1743 


1 


362 


LITNKVFVARELSCLDVHLDSTGSTAVVADQ 
DKLELELVLKGSYEDTQTSFLGTASAFRFHY 
MAAL*TELSGRLRSSKSNGWNGDNSTGYLTV 
PLRPLTIVKEVrMDVPAPNVRGLNWMG 


l^Z 




A 


1769 


\ 


406 


NNPSTLPRGS*PMSPRTTMGRRRQRRREHKSS 
LSLASSTVGPGGQIVHTETTEWLCGDPLSGF 
GLQLQGGIFATETLS SPPLVCFIEPDSPAERCG 
LLQVGDRVLSINGIATEDGTMEEANQLLRDA 
ALAHKW 


1 A1 




A 


17R0 




447 


QMLRNGGDQNTVPDYHFADRIRELL*PTEDQ 
KNCIP*DTYLRPSALGNIVEEVTHPCSPGPCPA 
NELCEVNRKGCTSGDPCLPYFCVQGCKLGQA 
SDFIARQGTLIQVPSSAGEVECYK1CSCGQSGL 
LENCMEMHCMDLPTDTSALVR 


\AA 




A 






404 


PGRRFRPRLSQAGTDSGS*VFPDSFPSAPAEPL 
PYFLQEPQDAYIVKNKPVELRCRAFPATQIYF 
KCNGEWVSQNDHVTQEGLDEATGLRVREVH 
IEVSRQQVEELFGLEDYWCQCVAWSSAGTTK 
SRRAYVRI 


145 


1495 


A 


1827 


26 


448 


XVEEKHADTWRSXCLSDFFFHAAKXLCXE*N 
CGD AISLSVGDHFGKGNGLT W AEKFQCEG SE 
THLALCPIVQHPEDTCIHSREVGWCSRYTDV 
RLVNGKSQCDGQVEnsTVLGHWGSLCDTHUT) 
PEDARVLCRQLNCGTAL 


146 


1496 


A 


1828 


574 


333 


QHEGGDLRRRQLGEIQLTVRYVCLRAASAC* 
SMAAET*HHVPASGADPYVRVYLXPERKWA 
CRKKTSVKRKTLEPLFDET 


147 


1497 


A 


1855 


1 


372 


ERLVLTSEHCLVLTLFWPSWTYHTLLLSRQH 

VRRLPKLTHAEHDHLASIMNKLLTNYDNLFE 

TSVTYSMG*HGAPTGSEAGANWNH**LHAH 

YYPPLLRSDTVRKFMVGSQMLAQAQRDLTPE 

0 


148 


1498 


A 


1879 


568 


7 


LLSALDDKGGTQPS ASFSNAPTTV CVTACPAG 

IAHTYMAAEYLEKAGRKLGVNVYVEKQGAN 

GIEGRLTADQLNSATACIFAAEVAIKESERFN 

GIPALSVPVAEPIRHAEALMQQALTLKRSDET 

RTVQQDTQPVKSVKTELKQALLSGISFAVPLI 

VAGGTQVA*AV*RQGISSLHDVQVRTWNS 


149 


1499 


A 


1880 


611 


24 


GLNSENALSNEAMERGWQCLRLFAERLQDIP 
PSQIRWATATLRLAVNAGDFIAKAQEILGCP 
VQVISGEEEARLIYQGVAHTTGGADQRLVVD 
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IGGASTELVTGTGAQTT*LFSLSMGCVTWLER 
YFADRNLGQENFDAAQKAAREVLRPVADEL 
RYHSWKEVRGASVTYQALQEIMMAQGMDE 
RITMEIWPVD 


150 


1500 


A 


1894 


2 


750 


GRVDFFHTDYRPLIRDSNNYVLDEQTQQAPH 

LMPPPFLVDVDGNPHPTKYQRLVPGRENSAD 

EHLIPQLGYVATSDGEV1EQIISLQTNDNDERS 

PESSILDGMIRQLQQQQDQRMGADQDTIPRG 

LSNGEETPRRGFRRLSLDIQSPPNIGLRRSGQV 

EGVRQMHQNAPRSQIATERDLQAWKRRWV 

PEVPLGIFRKLEDFRLEKGEEERNLYIIGRKRK 

TLQLSHKSDSVGLVSQSRPTtTCRRKYP 


151 


1501 


A 


1900 


141 


785 


" gktiqiqt™qnkyktvqkqyk:tipknkka 
memqikkqfqdtckvqtkqykalknhqlev 
tpknehktilktlkdeqtrklailaeqyeqsi 
nemmasqalrldeaqeaecqalrjlqlqqem 
ellnayqskikmqteaqherelqkleqrvsl 
rrahleqkieeelaalqkerseriknllerqe 
reietfdmeslrmgfgnlvtldfpkedyr - 


152 


1502 


A 


1915 


2 


377 


LVRLLDTQRDGLQNYEALLGLTNLSGRSDKL 

RQKIFKERALPDIENYMFENHDQLRQAATEC 

MC^MVLHKEVQERFLADGNDRLKXVVLLCG 

EDDDKVQNAAAGALAMLTAAHKKIXLKMT 

QVTT 


153 


1503 


A 


1921 


1 


237 


AYQSLRLEYLQIPPVSRAYTTACVLTSAAVQL 
ELITPFQLYFIPELIFKHFQIWRLrTNFLFFVPFG 
FNFLLYMIFLYT 


154 


1504 


A 


1928 


2 


354 


EMVEGGEGKMCINTEWGGFGDNGCIDDIRTR 
YDTEVDEGSLNPGKQRYEKMTSGMYLGEIV 
RQELIDLTKQGLLFRGQISERLRTRGIFETKFLS 
QIESDRLALLQVRRILQQLGLD 


155 


1505 


A 


1929 


2 


369 


TEUKIKMEAKKKYEKELTMFQNDFEKACQA 
KSEALVLREKSTLERJHKHQEIETKEIYAQRQ 
LLLKDMDLLRGREAELKQRVEAFESYQLELK 
DDYIIRTYRLIEDDRINIQISGHWQESP 


156 


1506 


A 


1935 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENEL 
DEDMHQKIAREMNLSETAFIRKLHPTDNFAQ 
RSCtGLIWFTFTTDLQILTSSlLPSIL 


157 


1507 


A 


1936 


584 


305 


ESKVNNEKFRTKSPfCPAESPQSATKQLDQPTA 
AYEYYDAGNHWCKDCOTICGTMFDFFTHMH 
NKKHTQGQFQKS SDFQKEELQQTFLPPERQG 


158 


1508 


A 


1939 


1 


423 


TTHRLNVTAEPPCTSMPIYWMPDVPHRCTTA 
NTCPVDLTDYCAQNGFYCLVYGFLPYGSLED 
RLHCQTQACPPLSWPQRLD1LLGTARAIQFLH 
QDSPSLIHGDIKSSNVLLDERLTPKLGDFGLA 
RFSRFAGSSPIQSSM 


159 


1509 


A 


1974 


3 


401 


HTSTARLLLHRGAGKEAVTSDGYTALHLAAR 

NGHLATVKLLVEEKADVLARGPLNQTALHL 

AAAHGHSEVVEELVSADVIDLFDEQGLSALH 

LAAQGRHAQTVETLLRHGAHINLQSLKFQGG 

HGPAATLLR 


160 


1510 


A 


1982 


2 


417 


KFLKDLEKQYNKEEPHLSEIGSCFLQNQEGFA 
IYSEYCNNHPGACLELANLMKQGKYRHFFEA 
CRLLQQMIDIAIDGFLLTPVQK1CKYPLQLAEL 
LKYTTQEHGDYSNTKAAYEAMKNVACLINER 
KRKLES1DKIA 


161 


1511 


A 


1984 


4 


770 


RETGS VSLSPSGLEGAESY AVSPILYSSPDVKE 
LWLETLQGQRHSHTGVKSTPGQSAAILMKLR 
SSHNASKTLNANNMETLIECQSEGDIKEHPLL 
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ASCESEDSICQLIEVKKRKKVLSWPFLMRRLS 
PASDFSGALETDLKASLFDQPLSIICGDSDTLP 
OTQDILTILCLKGPSTEGIFRRAANEKARKEL 
KEELNSGDAVDLERLPVHLLAWFKDFLRSIP 
RKLLSSDLFEEWMGALEMQDEEDRIEALK 


162 


1512 


A 


1986 


364 


501 


LLNSGLFSAPDGSNLEMRLTRGGNMCSGRIEI 
KFQGRWGTVCDDNFNIDHASV1CRQLECGSA 
VSFSGSSNFGEGSGPrWFDDLICNGNESALWN 
CKHQGWGKHNCDHAEDAGVICSSKD 


163 


1513 


A 


2001 


419 


187 


AVDLSEDESSLTGETTPCSKVTAPQPAATNGD 
LASRSNIAFMGTLVRCGKAKGW1GTGENSE 
FGDIINLSTFWHS 


164 


1514 


A 


2012 


284 


597 


SLLCLFPGTSTVVCKPIVIETQLYV1VAQLFGG 
SHIYKRDSFANKFIKIQAffilLXIRKPNDIETFKl 
ENNWYFWADSSKAGFTT1YKWERETGFYSH 
QSFTO 


165 


1515 


A 


2013 


2 


403 


EDPEELGHFYDYPMALFSTFELFLTUDGPANY 
NVDLPFMYSITYAAFAIIATLLMLNLLIAMMG 
DTHWRVAHERDELWRAQIVATTVMLERKLP 
RCLWPRSGICGREYGLGDRWILRVEDRQDLN 
RQRIQRYA 


166 


1516 


A 


2019 


2 




CCQREGLGLKAWQILLSHGRNGLPGEPASS 

QGLSAASSTPVFHLALQIDSAPDNIDWVEMLF 

NKNMVTERLQNVMVLEQCFSDSSSLYRFLTY 

SYLLAFNVWLLLAPVTLCYDWQVGSIPLVET1 

WDMRNLATIFLAVVMALLSLHCLAAFKRLE 

HKEVLVGLLFLVFPFIPASNLFFRVGFWAER 

VLYMPSMGYCILFVHGLSKLCTWLNRCGATT 

LIVSTVLLLLLFSWKTVKQNEIWLSRESLFRS 

GVQTLPHNAKVHYNYANFLKDQGRNKEAIY 

HYRTALNNNKAWDYLCWRFRKTLTDLP 


167 


1517 


A 


2025 


696 


71 


AAASAASSLTVTLGRLASACSHSILRPSGPGA 

ASLWSASRRFNSQSTSYLPGYVPKTSLSSPPW 

PEVVLPDPVEETRHHAEVVKKVNEMIVTGQY 

GRLFAWHFASRQWKVTSEDLILIGNELDLA 

CGERIRLEKVLLVGADNFTLLGKPLLGKDLV 

RVEATVIEKlrESWPRIIMRFRKRKNFKKKjEUV 

TTPQTVLRINSIEIAPCLL 


168 


1518 


A 


2046 


2 


366 


HLQ V AARVFMPLQ AVD S APKPLKG Q AQ APQ 
RLQGAARVFMPLQAQVKAKASKPLQMQIKA 
PPRLRRAARVLMPLQAQVRAPRLLQVQSQVS 
BCKQQAQTQTSEPQDLDQVPEEFQGQDQVLR 


169 


1519 


A 




i 




QNLEDREVLNGVQTELLTSPRTKDTLSDMTR 

TVEISGEGGPLGIHWPFFSSLSGRILGLFIRGI 

EDNSRSKREGLFHENECIVKIKNVDLVDKTFA 

QAQDVFRQAMKSPSVLLHVLPPQNREQYEKS 

VIGSLNIFGNNDGVLKTKVPPPVHGKSGLKTA 

NLTGTDSPETDASASLQQNKSPRVPRLGGKPS 

SPSLSPLMGFGSNKNAKK1KJDLKKGPEGLGF 

TWTRDSSIHGPGPIFVKNILPKGAAIKDGRLQ 

SGDRILEVNGRDVTGRTQEELVAMLRSTKQG 

ETASLVTARQEGHFLPRELVMFRSQSH 


170 


1520 


A 


2050 


363 


1 


" PVATHLTKILNSDEHAVVISSAKTLCETVKDF 
VAKVEKTYDKTLENAWADAVASKCSVLNE 
KLEQLLQALHTDSQAAPVLPGLSPLIVEEDAV 
ESSSEESLGESKEQLGDDVTKPSSQKA 


171 


1521 


A 


2055 


139 


675 


IPSRPWLGRITGLDPAGPLFNGKPHQDRLDPS 
DAQFVDVIHSDTDALGYKEPLGNIDFYPNGG 
LDQPGCPKT1LGGFQYFKCDHQRSVYLYLSSL 
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RESCTITAYPCDSYQDYRNGKCVSCGTSQKE 
SCPLLGYYADNWKDHLRGKDPPMTKAFFDT 
AEESPFCMYHYFVDIITWNKNVR 


172 


1522 


A 


2056 


3 


361 1 


LIQHKSAVEYAQSHLSLVSMCKESHKCSEPK 
MEWKVKIRSDGTRYrrKRPVI^RILKERALKI 
KEERSGLTTDDDTMSEMKMGRYWSKEERKQ 
HLVRGKEQRIOUIEFMMRIRLKCLKES 


173 


1523 


A 


2060 


1 


387 


GTRIL SMQIPFVGFQPIRTSEHMAAAG VF ALL 
QAYAFLQYLRDRLTKQEFQTLFFLGVSLAAG 
AVFLSVIYLTYTGYIAPWSGRFYSLWDTGYA 
lOHIPllASVSEHQPTTWVSFFFDLHILGCTFPA 
G 


174 


1524 


A 


2071 


74 


443 


LLMGPKAKKSGSKKKKVTKAERLKLLQEEEE 
RIU.KEEEEAR1JKYEKEEMERLE1QRIEKEKW 
HRLEAKDLERRNEELEELYLLERCFPEAJEKJLJC 
QETKLLSQWKHYIQCDGSPDPSVAQEMNT 


175 


1525 


A 


2083 


139 


486 


AALTWSQPQEFWPMEMQPIVTDMVTVHWV 
AESSTVGWLCALFRVTHVGVGATGHGWCG 
RRVLCGLPLPSPAPMPIMSLPEGESRKEREVQ 
RLQFPYLEPGHELPATTLLAFLAAV 


176 


1526 


A 


2092 


3 


587 


EGSVNFKFGVLFAKDGQLTDDEMFSNEIGSEP 

FQKFLNLLGDTITLKGWTGYRGGLDTKNDTT 

GIHSVYTVYQGHEIMFHVSTMLPYSKENKQQ 

VERKRHIGNDIVTIVFQEGEESSPAFKPSMIRS 

HFTH1FALVRYNQQNDNYRLKIFSEESVPLFG 

PPLPTPPVFTDHQEFRDFLLVKLINGEKATLET 

PCI 


177 


1527 


A 


2103 


44 


427 


GKGQVSLEGRPHRGPLCLGSWWPGSRVPGC 

CDGAWLAWACWVFGNDFPSPASAACSALLG 

CSVSTACLCVPLCSGSPLAPFRRTAALQEGLR 

RAVSVPLTLAETVASLWPALQELARCGNLAC 

RSDLQ 


178 


1528 


A 


2104 


2 


409 


ALQSTLGAVWLGLLLNSLWKVAESKDQVFQ 

PSTAASSEGAWEIFCNHSVSNAYNFFWYLHF 

PGCAPRLLVKGSKPSQQGRYNMTYERFSSSL 

LILQVREADAAVYYCAVEVPNTDKLIFGTGT 

RLQVFPNIQNPD 


179 


1529 


A 


2111 


1 


312 


FrRSSTRPPSLFVHASAKGGEKEEGDDGHYL 
MRTESHTGLKKGGNANLWMLKRNTEPKKG 
SYHFDLERLRAAHGLFEREQEHLAPGGISMPL 
PPPLPLPACLG 


180 


1530 


A 


2116 


3 


366 


TSIKRAIETTDVTRSFGWDSSEAWQQHDVQE 
LCRVMFDALEQKWKQTEQADLINELYQGKL 
KDYVRSLECGYEGWRIDTYLDIPLVIRPYGSS 
QAFASWCTFHLTACVSLHRIHNSTW 


181 


1531 


A 


2117 


2 


386. 


YGLGAHFGRLFIQAGINENDFYDGAWCAGR 

NDLQQWIEVDARRLTRFTGVITQGRNSLWLS 

DWVTSYKVMVSNDSHTWVTGKNGSGDMIFE 

GNSEKEIPVLNELPVPMVARYIRINPQSWFDN 

GSICI 


182 


1532 


A 


2123 


1 


493 


RTKTDVY1LNLAVADLLLLFTLPFWAVNAVH 

GWVLGKIMCKITSALYTLNFVSGMQFLACISI 

DRYVAVTKVPSQSGVGKPCWnCFCVWMAAI 

LLSffQLVTYTVNDNARCPIFPRYLGTSMKAL 

IQMLEICIGFVVPFLIMGVCYFITARTLMKMP 

NIKIS 


183 


1533 


A 


2140 


3 


561 


RQAWHEAFKVRKEILTVICCLLAFCIGLIFVQ 
RSGNYFVTMFDDYSATLPLLIWILENIAVCF 
VYGIDKFMEDLKDMLGFAPSRYYYYMWKYI 



151 



WO 01/57188 



PCT/US01/03800 



<?Ff»tD £ 
NO: of 1 
nucl- I 

CUUUw * 

seq- 1 
uence 


JEQED 1 
slO: of 1 
Kjptide 

icnce 


vlet 5 
lod I 
i 
1 
( 


SEQ I 
DNO: t 
n r 
JSSN 1 
)9/496 ( 
M i 
i 


Predicted I 
>eginning i 
tucleotide 1 
ocation 
ioirespondi 
ig to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end i 
lucleotide ] 
ocation ' 
:onesponding 
to last amino 1 
acid residue 
of peptide 
sequence 


Vmino acid sequence (A=Alanine OCysteine, 
>»Aspartic Acid, E-Ghitamic Acid, 
^Phenylalanine, G=Glycinc, H=Histidine, 
=Isoleucine, K=Lysine, L=Leucine, 
^Methionine, N=Asparagine, P=Proline, 
5=Glutamine, R=Arginine, S=Serine, 
r=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X-Unknown, *-Stop codon, 
^possible nucleotide deletion, Nppossible 
nucleotide insertion 














SPLMLLSLUASVVNMGLSPPGYNAWIEDKAS 
EEFLSYPTWGLAVCASLDVFAILPVPVAFIGR 
RFSLIDDGAGPFCSAAYTTTGCRTPYL 


184 


1534 


A 


2145 


3 


538 


HELTVAAADRGQI^QSSVVPVTVTVLDVND 

NPPVFTRASYRVTVPEDTPVGAELLHVEASD 

ADPGPHGLVRFTVSSGDPSGLFELDESSGTLR 

LAHALDCETQARHQLWQAADPAGAHFALA 

PVTKEVQDVNDHGPAFPLNLLSTSVAENQPPG 

TLVTTLHAIDGDAGAFGRLRYHL 


185 


1535 


A 


2151 


2 


671 


LDKLLDRMENYNIFNEYILKQVAATYIKLGW 

PKNNFNGSLVQASYQHEELRREVIMLACSFG 

NKHCHQQASTLISDWISSNRNRIPLNVRDIVY 

CTGVSLLDEDVWEFIWMKFHSTTAVSEKKIL 

LEALTCSDDRNLLNRLLNLSLKSEWLDQDA1 

DVIIHVARNPHGRD1AWKFFRDKWKILNTRI 

RQKTLEFDFAEPLILAFP1ILYTAIDNPPLVREH 

E 


186 


1536 


A 


2153 


2 


400 


GPMCDKHS AF AEJCFHAGF1D YTVHPL WET W A 
HLALPDAQDILYTLEDNRNWVDSMIPQSPSPP 
LDEQNRDWQGLLENLHVELTLDEEDSEGPEK 
EGEGQTYFTSSKTLCGIVPQNTDSLGETGIHIC 
AHDKSP 


187 


1537 


A 


2158 


227 


442 


FNCFRVASDSFLENSSLLlMILPLRNATQlit'UK 
PGAVAYTCNPSTLGGWGGWITRSGVRDQPG 
QHGGTPS 


18S 


1538 


A 


2167 


3 


486 


AHLGGAWLTQRSLGSWAAPGPARAAKEVVA 

CIPQNQKMNTWRMKTSKHLQLLSFVLGAVSP 

AVVWYMMVLQENGYGVEEGIPTLLMAASS 

MDDILAITGFNTCLSIVFSSGCARSSGSRNSKS 

LRTPLGTICEGCDDSSIFSHLDHSSKWSSTYG 

HSGA 


189 


1539 


A 


2168 


2 


412 


EFLSSNQITQLPNTTFRPMPNLRSVDLSYNKL 

QALAPDLFHGLRKLTTLHMRANAIQFVPVRIF 

QDCRSLKFLPIGYNQLKSLARNSFAGLFICLTE 

LHLEHNDLVKVNFAHFPRLISLHSLCLRRNKV 

AIWSSLDW 




1540 


A 


2179 


64 


399 , 


" MRLNQNTLLLESFGXXRPYTSEHAPTYHQW 
MKADELLRWTTSEPLTLEHEYAMQRTWLED 
AYECTF1VLDAEKRHAQPGATEESCMVGDVN 
LFLTDLEDLTLGEEEVLIAEP 


191 


1541 


A 


2190 


1 


469 


' CLDRAAGIRHERNVIYINETHTRIiRGWLARR 
LSYVLFIQERDVHKGMFATmnTENVLNSSRV 
QEAIAEVAAELNPDGSAQQQSKAVNKVKKK 
AKRILQEMVATVSPAMIRLTGWVLLKLFNSF 
FWN1QIHKGQLEMVKAATETNLPLLFLPVHR 
SH 


192 


1542 


A 


2197 


26 


157 


' PSKXGGIRLLLTGTQLYGRFGSAIAPLGDLDR 
DGYNGEGREEPY 


193 


1543 


A 


2236 


2 


383 


" EYFPNS1WRSLFSTMDLGD1GFYTYRILQALS 
YTHSKGIMHRDVKPLMLCNSPRNKVILADW 
GLAEFYHPMRICYSVHVATRYYKSPEILLDYE 
YYDYSLDIWAVGVILLELLTLKLHVFEGGDN 
EO 


194 


1544 


A 


2241 


105 


409 


RKGVGKMPTSEGRPGQERSDWVTSYKVMGS 
NDSHTWVTVKNGSGDM1FEGN SEKEIPVLNE 
LPVPMGARYIRINPQSWFDNGSICMRMEILGC 
PLPDFNNY 


195 


1545 


" A 


2245 


1 


672 


- MGVASDWTKRIEYQPGSGSMPLFPSIHLETCD 
GAVSSLQIVTELQTNYIGKGCDRETYSEKSLQ 
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KLCGASSGIIDLLPSPSAATNWTAGLLVDSSE 
MIFKFDGRQGAKIPDGIVFKl^TDQFITrMW 
MKHGPSPGVRAEKETTLCYoUJs. I bMNKririx 
ALYVHNCRLVFLUIKDFDQADTFRPAEFHW 
KLDQQ AL AK VDG QPGK SITRQLQEMP VTIQ G 
ISLKPS 


196 


1546 


A 


2256 


1 


396 


FRGTPVSGLTNRDTI^VIRHFREPIRIXTVKP 
GKVINKDUIHYLSI^FQKGSIDHKLQQVIRD 
NLY1JOTPCTTRAPRDGEVPGVDYNFISVEQF 
KALEESGALLESGTYDGNFYGTPKPPAEPSPF 
QPDPV 


197 


1547 


A 


2259 


43 


594 


OLaieigvralL^gvfvftefldpfqrviqpeei 
wlyknplgqsdniptrlmfaisfltplavicv 

VKIIRRTOKTEIKEAFLAVSLALALNGVCTNTI 
KLIVGRPRPDFFYRCFPDGVMNSEMHCTGDP 
DLVSEGRKSFPSIHSSFAFSGLGFTTFYLAGKL 
HCFTESGRGKSWRLCAAILPL 


198 


1548 


A 


2275 


3 


404 


TCTTVWIPRMLVDFLSESKTISLPECATQMFF 

FLGFASNNCFIMAAMSYDRYTAIHNPLQYHT 

LMTRKItXQMMMASWMVGFLFSLCIIVTVFN 

LSIXIDLhITIQHYFCDISPWSLAamTYHEM 

AIFVLSA 


199 


1549 


A 


2315 


1 


375 


LTQMFFIHALSAIEST1LLAMAFDRYVAICHPL 
RHAAVLNNTVTAQIGiVAWRGSLFFFPLPLLI 
KRLAFCHSNVLSHSYCVHQDVMKLAYADTL 
PNWYGLTAILLVMGXDRMFISLSYFLU 


200 


1550 


A 


2334 


2 


409 


PRVRPQQRKMSFFFKTELGEKLVTKFLFETDF 
SDDPMLPSPDQLKKKAPFTNKXLKAHQTPVD 
ILKQKAHQLASMQVQAYNGGNANPRPANNE 
EEEDEEDEYDYDYESLSDDNILEDRPENKSCH 
DQLQFEYKEEM 


201 


1551 


A 


2350 


3 


512 


ISWEAQIAEIIQWVSDEKDARGYLQALASKM 
TEELEALRSSSLGSRTLDPLWKVRRSQKLDM 
SARLELQSALEAEIRAKQLVQEELRKVKDAN 
LTLESKLKDSEAKNRELLEEMEILKKKMEEK 
FRADTGKLMLCDSALFEYKYFSNECFYFLFD 
LIVTLEAPTEFQIQY 


202 


1552 


A 


2351 


1 


1003 


" PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLL 
NRVLERLAGGATRDSAASDILLDDIVLTHSLF 
LPTEKFLQELHQYFVRAGGMEGPEGLGRKQA . 
CLAMLLHFLDTYQGLLQEEEGAGHIIKDLYL 
LIMKDESLYQGLREDTLRLHQLVETVELKIPE 
ENQPPSKQVKPLFRHFRRIDSCLQTRVAFRGS 
DEIFCRVYMPDHSYVTIRSRLSASVQDILGSV 
TEKLQYSEEPAGREUaLiLV AVaaavjrJbJs. v LL\l 
PTEDCVFTALGINSHLFACTRDSYEALVPLPE 
EIQVSPGDTEIHRVEPEDVANHLTAFHWELFR 
CVHELEFVDYVFHGE 


203 


1553 


A 


2361 


2 


403 


NNLNCAEPLFEQNNSLNVNFNTQKKTVWLIH 

GYRPVGSPLWLQNFVRILLNEEDMNVIVVD 

WSRGATTFIYNRAVKKnUCVAVSLSVHEKNL 

LKHGASLDNFHFIGGSLGAHISGFVGKJFHGQ 

LGRITGLDP 


204 


1554 


A 


2390 


280 


476 


' SPSLLPQCLMSLSDLSLSPAPPSHLSPRCPSPQ 
AGSRLGAMRRCAREMDATPMPPAPSCPSERV 
T 


205 


1555 


A 


2400 


543 


745 


" AAV ALRDI S WQQPYPMDFY AGSSLGPWTVN 
HGQDRRPHAPGRPARGKVQEGSARPPSAVAC 
EDCSCR 
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D=Aspartic Acid, E=Glutamic Acid, 
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/^possible nucleotide deletion, \=possible 
nucleotide insertion 


206 


1556 


A 


2406 


122 


485 


DLSPDSREDHPQGHRRLLPKRFVRGSLMPGH 
THHPCPVSSrrNDTTDQIWVSVGSLRMGTGG 
MGANASTSPRCWDLSSGNKKWnQVPILASIV 
ESRGGIXATGVGGMCACVPRNQPLTGT 


207 


1557 


A 


2409 


289 


418 


LWTLYRHKQQVQHNHSNRLSCRPSQEDRAT 
HTTMVLDKENTLS 


208 


1558 


A 


2413 


64 


492 


VQGTGXXFIAFTEAMTHFPASPVWAGN1FFL 

MLINLGLGSMIGTMAGITTPIIDTFKA/PKEMFT 

GGCCVFAFLVGLLFVQRSGNYFVTMFDDYSA 

TLPLTLIVILENIAVAWIYGTKKJFMQELTEML 

GFRPYRFYFYMWKFVSP 


209 


1559 


A 


2417 


3 


o / / 


EKERJLX.DEWFTLDEVPKGKLHLRLEWLTLMP 

NASNLDKVLTDIKADKDQANDGLSSALLILY 

LDSAR^PIRYKTh^PVWEENFTFFIHNPKRQ 

DLEVEVRDEQHQCPLGNLKVPLSQLLTSEDM 

TVSQRFQLGNSGPNSTIKMKIALRVLHLEKRE 

RPPDHQHSAQVKRPSVSKEGRKTSIKSHMSG 

SPGPGGSNTAPSTPVIGGSDKPGMEEKAQPPE 

AGPQGLHDLGRSSSSLLASPGfflSVKEPTPSIA 

SDISLPIATQELRQRLRQLENGTTLGQSPLGQI 

QLT1P 


210 


1560 


A 


2422 
• 


35 


456 


REFAASDLEPFTPTDQPISPEAITQPSCIKRQRA 
AGNPGSLAATIDHKPCSAPLEPKIQASRNQRW 
GAVRAAESLTDIAEPASPQVHETPIDASQTQK 
VEPASKSRFTPELQAKVSHSRERALSTMDATP 
HHAQPQRGEG 


211 


1561 


A 


2431 


1 


764 


RRYSQKLIQHTACQLLRTYPAATRIDSSNPNP 

LMFWLHGIQLVALNYQTDDLPLHLNAAMFE 

ANGGCGYVLBCPPVLWDKNCPMYQKFSPLER 

DLDSMDPAVYSLTIVSGQNVCPSNSMGSPCIE 

VDVLGMPLDSCHFRTKPIHRlsrrLNPMWNEQF 

LFHVHFEDLVFLRFAVVENNSSAVTAQRIIPL 

KALKRGYRHLQLRNLHNEVLEISSLFINSRRM 

EENSSGNmSASSMFNTEERKCLQTHRVTVH 

GVPG 


212 


1562 


A 


2436 


1 


411 


GIRGTTGHLGCPINDDPSLTLTVSWVMEDKPI 

YIGNGTKKEDDSLTIFAVAKRDHVSDTCGAC 

TDLDHNLDKGYLTVLGEQATPTNRLGALPKG 

RAKRTRDLELTYLAERIVRLTWIPGDANNRPI 

TDYDCQIEEHQ 


213 


1563 


A 


2445 


1 


1294 


' MSSIGCLWVSRSSQIDGLTAEKSGPEKPHGT 
WLMPELHPKEQILELLVLEQFLSILPEELQIWV 
QQHNPESGEESVTLLEDLEREFDDPGQQVPAS 
PQGPAVPWKDLTCLRASQESTDIHLQPLKTQ 
LKSWKPCLSPKSDCENSETATKEG1SEEKSQG 
LPQEPSFRGISEHESNLVWKQGSATGEKLRSP 
SQGGSFSQVIFTNKSLGKRDLYDEAERCLELT 
TDSMCQKVPPEERPYRCDVCGHSFKQHSSLT 
QHQRIHTGEKPYKCNQCGKAFSLRSYLnHQR 
IHSGEKAYECSECGKAFNQSSALIRHRKJHTG 
EKACKCNECGKAFSQSSYL1IHQRIHTGEKPY 
ECNECGKTFSQSSKLIRHQRIHTGERPYECNE 
CGKAFRQSSELITHQRIHSGEKPYECSECGKA 
FSLSSNLIRHQRIHSG 


214 


1564 


A 


2461 


1 


615 


GIPGSTISSSRNIFLEDDLAWQSLIHPDSSNTPL 
STRLVSVQEDAGKSPARNRSASITOLSLDRSG 
SPMVPS YETS V SPQANRTY VRTETTEDERKIL 
LDSVQLKDLWKK1CHHSSGMEFQDHRYWLR 
THFNCIVGKELVNWLIRNGHIATRAQA1AIGQ 
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UUl I EopUlllllIlg 

to last amino . 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, 
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/possible nucleotide deletion, \=possible 
nucleotide insertion 














AMVDGRWLDCVSHHDQLFRDEYALYRPLQV 
LFSVYCQLECSKLIL 


215 


1565 


A 


2464 


3 


2932 


GPGVRSSQDGMADVFVHLRTAWPRCSFISGQ 

HGPGRHGRRVCSSQDSMADVFVHLRTAWPT 

CSLISGQHGPGESVSYEDDDIPAPASLLHVNA 

AAPALTNPTAPVLCTAPNNTAQKEKVPSGMR 

QRPAGVRISSRTPDLTCAVSTHSTVPGVRISSC 

TPDLTCAVSIHSTVPSVCISSCrPDLTCAVSTH 

STVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVRISSCTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHSTVPGVRISSCrPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVRISSRTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSIHATVPGVRISSC 

TPDLTCAVSIHATVPGVR1SSRTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVR1SSCTPDLTCAVSTH 

STVPGVR1SSRTPDLTCAVSIHATVPGVHISSC 

TPDLTCAVSTHSTVPGVRISSRTPDLTCAVSIH 

STVPGVCISSRTPDLTCAVSIHSTVPSVHISSCT 

PDLTCAVSIHSTVPGVRISSRTPDLTCAVSTHS 

TVPGVHISSCrTDLTCAVSIHATVPGVHISSCT 

DT\T TrAVg'I'U'lTVP^VT? W^TPHT TPAVSTHS 
jrUL> 1 vJVV o 1 ill i V rvj v ruis l \+t\ v oxrio 

TVPGVRISSCTPDLTCAVSTHSTVPGVRISSRT 

PDLTCAVSTHLTVPGVRISSRTPDLTCAVSIHA 

TVPGVHISSCTPDLTCAVSIHATVPGVRISSRT 

PDLTCAVSIHATVPGVHISSCTPDLTCAVSTHS 

TVPf^VRl^^RTPnT TCAVSTHSTVPGVHISSCT 

PDLTCAVSTHSTVPGVHISSCTPDLTCAVSTH 

STVPGVHISSRTPDLTCAVSIHATVPSVHISSC 

TPDLTCAVSIHSTVPGLLTSVSQTSTG 


216 


1566 


A 


2477 


1 


414 


FRTKSYRKGSYRCIVSEWIAEQGNWQE1QEK 
AVFVATWTnPTVT RAAVPKNVSVAEGKELD 
LTCNITTDRADDVRPEVTWSFSRMPDSTLPGS 
RVLARLDRDFLVHSSPHVALSHVDARSYHLL 
VRDVSKENSGYYY 


217 


1567 


A 


2480 


2 


460 


CRTLCEGPQRFEEYEYLGYKAGLYEA1ADHY 
MQVLVCQHECVRELATRPGRLSPIENFLPLHY 
DYLQFAYYRVGEYVKALECAKAYLLCHPDD 
EDVLDNVDYYESLLDDSIDPASIEAREDLTMF 
VKRHKLESELIKSAAEGLGXSYTEPNYW 


218 


1568 


A 


2483 


140 


383 


AFSSPHPSPAPQFPECGFYGLYDK1LLFKHDPT 
SANLLQLVRSSGDIQEGDLVEWLSASATFED 
LQIRPHALTVHSYRAP 


219 


1569 


A 


2489 


3 


428 


SSRLVLLAGAAALASGSQGDREPVYRDCVLQ 
CEEQNCSGGALNHFRSRQPIYMSLAGWTCRD 
DCKYECMWVTV GLYLQEGHKVPQFHGKWP 
FSRFLFFQEPASAVASFLNGLASLVMLCRYRT 
FVPASSPMYKTCVAFAWVS 








2498 


1 


1297 


" MDGEAVRFCTDNQCVSLHPQEVDSVAMAPA 
APKIPRLVQATPAFMAVTLVFSLVTLFWDH 
HHFGREAEMRELIQTFKGHMENSSAWWEIQ 
MLKCRVONVNSQLQVLGDHLGNTNADIQMV 
KGVLKDATTLSLQTQMLRSSLEGTNAEIQRL 
KEDLEKADALTFQTLNFLKSSLENTSIELHVL 
SRGLENANSEIQMLNASLETANTQAQLANSS 
LKNANAEIYVLRGHLDSVNDLRTQNQVLRNS 
LEGANAEIQGLKENLQNTNALNSQTQAFIKSS 
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FDNTSAEIQFLRGHLERAGDEIHVLKRDLKM 
VTAQTQKANGRLDQTDTQIQVFKSEMENVN 
TLNAQIQVl^GHMKNASREIQTLKQGMKNA 
SALTSQTQMLDSNLQKASAEIQRLRGDLENT 
KALTNffilQQEQSRLKTLHVVITSQEQLQRTQ 


221 


1571 


A 


2501 


3 


500 


RVI&NNDGLSPLMMAAKTGKIGffQHnRREV 
TDEDTRHLSRKFKD W AYGP VYS SLYDLSSLD 
TCGEEASVLEILVYNSKIENRHEMLAVEPINE 
LLRDKWRKFGAVSFYINVVSYLCAMVIFTLT 
AYYQPLEGTPPYPYRTTVDYLRLAGEVITLFT 
GVLFFFTN 




1572 


A 


2508 


3 


395 


DAHCQRKLAMQEFMEINERLTELHTQKQKL 

ARHVRDKEEEVDLVMQKVESLRQELRRTER 

AKKELEVHTEALAAEASKDRKLREQSEHYSK 

QLENELEGLlCQKQISYSPGVCSIEHQQEnKL 

KTDLEKKS 




1573 


A 


2544 


2 


412 


NDPAUSNFSAAWHTIVNETLESMTSLEVTK 

MVDERTDYLTKSLKEKTPPFSHCDQAVLQCS 

EASSNKDMFADRLSKSUKHSIDKSKSVIPNID 

KNAVYKESLPVSGEESQLTPEKSPKFPDSQNQ 

LTHCSLSAA 


224 


1574 


A 


2552 


401 


1 


GASLCFISTAKI'VLIKLIDSCRFSYPERPIIFLSM 
CYNIYSIAYIVRLTVGRERISCDFEEAAEPVLI 
QEGLKNTGC AIIFLLMYFFGMAS S IWWVTLTL 
TWFLAAGLKWGHEAJEMHSSYFHIAAWA1PA 
VK 


225 


1575 


A 


2563 


724 


1 


MSARKERREKGEEEGEGEKDGDEDEKEEEKE 

GLGEEEEKEAGKKKKJCQEEKEKEKGAVYSR 

VARJCKNDMGGSQRVLEKHWTSFLKARLNC 

SVPGDSFFYFDVXQSITDnQINGIPTVVGVFTT 

QLNSIPGSAVCAFSMDDIEKVFKGRFKEQKTP 

DSVWTAVPEDKVPKPRPGCCAKHGLAEAYK 

TSIDFPDETLSFIKSHPLMDSAVPPIADEPWFT 

KTRVRYRLTAISVDHSAGPYH 


226 


1576 


A 


2571 


449 


3 


EGVLFWGNYVGDVMNFEMAAEMAQEVAIP 

TRTVLTTDDISSSPIEDRDGRRGVAGNFFIFKV 

AGAACDRGMSLEACEAVTRKANRRTYTMG 

VALEPCSLPQTRRHNFEIGAEEMEIGMGIHGE 

RGVIREKMMPADAIVDHIMDRIFS 


227 


1577 


A 


2575 


3 


1197 


VLSDLCLFYYRDEKEEGILGSILLPSFQIALLTS 

EDHINRKYAFKAAHPNMRTYYFCTDTGKEM 

ELWMKAMLDAALVQTEPVKRVDKTTSENAP 

TKETNNIPNHRVLIKPEIQNNQKNKEMSKIEE 

ICKALEAEKYGFQKDGQDRPLTKINSVKLNSL 

PSEYESGSACPAQTVKYRPINLSSSENKIVNVS 

LADLRGGNRPNTGPLYTEADRVIQRTNSMQQ 

LEQWKIQKGRGHEEETRGVISYQTLPRNMPS 

HRAQIMARYPEGYRTLPRNSKTRPESICSVTP 

STHDKTLGPGAEEKRRSMRDDTMWQLYEW 

QQRQFYNKQSTLPRHSTLSSPKTMVNISDQT 

MHSIPTSPSHGSIAAYQGYSPQRTYRSEVSSPI 

QRGDVTIDRRHRAHHPKVK 


228 


1578 


A 


2583 


3 


330 


LPFLGLGSVLPQGMVMASPEMNPTICSVFEA 
HIVLLFHATTFRRGFQVTVLVGNVRQTAVVE 
KIHAKVRGXWPFISPEVRKEGGLPQTGRELLD 
PTMG1KPHLWVAA 


229 


1579 


A 


2589 


1 


448 


DDKNAQGIKRHVKPTSGNAFTICKYPCGKSR 
ECVAPNICKCKPGYIGSNCQTALCDPDCKNH 
GKCIKPNICQCXPGHGGATCDEEHCNPPCQH 
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GGTCLAGNLCTCPYGFVGPRCETMVCNRHC 
ENGGQCLTPDICQCKPGWYGPTCSTA 


230 


1580 


A 


2593 


2 


138 


AVTFSVVFAYVADITQEHERSMAYGLVCMFI 
LYLLYLLRNAFFLR 




1 SRI 

I JO I 


A 
r\ 


2595 


185 


2 


SGPYTDFTPWPTEEQKLI^QALKTYPVNPPER 
WEKIAEAVPGRTKKACIKRYKVADLRISK 




1 ^RO 


A 
rV 


2596 




391 


STVTGQPRRLLDTAGHQQPFLELKIRANEPGA 
GRARRRTPTCEPATPLCCRRDHYVNFQELGW 
IU)WILLPEGYQLNYCSGQCPTHLAGSPGIAAS 
FHSAVFSLLKANNPWPGRTSWCVPTARRPLS 
LLYL 


233 


1583 


A 


2601 


184 


403 


LLFSDEHMAAPLRIADVTSGL1GGEDGRVYV 

YNGKETTLGDMTGKCKSWITPCPEEKVNVLQ 

NSIPYWERIT 


234 


1584 


A 


2614 


178 


335 


PLTLCLPENNKPPQADAVPDKELTLPVDSTTL 
DGSKSSDDQK1ISYLWEKTQ 


235 


1585 


A 


Of 1 (L 


£. 




DVLEVYGTGVASTRHEMGTLDKHKELEDLV 

akflnveaamvfgmgfatnsmnipalvgkg 

cui:rdevnhtslvlgarllgatigifkhnya 

qslekllrjdaviygqprtrrawkkililvegv 

ysmegsivhlpqi1alkkkykaylyideahsi 

gavgptgrgvteffgldphevdvlmgtftks 

fgasggyiagrkarilsppaclvpntgshslh 

rltrdlqmneamvalvtdrlqgwnsgegn 

wdradkfgdlvdylrvhshsavyassmsppi 

aequrslklimgldgttq 




1 CC£ 
1 JOO 


A 


ZOX i 


1 


392 


ntssfpaqpssparpslphlsqhpsnpllplas 
adhpqcgrflplhepeplcpspslsyptlvss 
wsspfsshhgcppglypfptspktiqppglaql 
kmlcippgrqqlrgaqsmpghgalsplllpp 

A 


237 


1587 


A 


2628 


398 


1 


dlvckisgfgrgprdrseavyttmsgrspal 

waapetlqfghfssasdvwsfgiimwevmaf 

gerpywdmsgqdvikavedgfrlppprncpn 

lmhrlmldcwqkdpgerprfsqihsilskmv 

qdpeppnv 


238 


1588 


A 


2631 


1 


1104 


wspcsltcgvglqtrdvfcshllsreninetv 

iladelcrqpkpstvqacnrfncppawypaq 

wqpcsrtcgggvqkrevlckqrmadgsfle 

lpetfcsaskpacqqackkddcpsewllsdw 

tecstscgegtqtrsaicrkmlktglstwns 

tlcpplpfsssirpcmlatcarpgrpstkhsphi 

aaarkvyiqtrrqrklhfvgggfayllpkta 

wlrcparrvrkplitwekdgqhlissthvt 

vapfgylkihrlkpsdagvytcsagparehf 

VnCUGGNRKLVARPLSPRSEEEVLAGRKGGP 
KEALQTHKHQNGIFSNGSKAEKRGLAANPGS 
RYDDLVSRLLEQGAPCSSSKKKN 


239 


1589 


A 


2636 


1 


678 


mkpdnilldehghvhitdfn1aamlpretq1t 

tmagtkpymapemfssrkgagysfavdww 

slgvtayellrgrrpyhirsstsskeivhtfet 

tvvtypsawsqemvsllkkllepnpdqrfsq 

lsdvqnfpymndinwdavfqkrlipgfipnk 

grlncdptfeleemileskplhkkkkrlakk 

ekdmrkcdssqtcllqehldsvqkefiunre 

KVNRDCI 


240 


1590 


A 


2639 


389 


3 


elldpttpmrtkciellyaaltssstdqpkad 
lwqnfareieehvftlysknikkyktcirskv 
anlknprnshlqqnllsgttsprefaemtvm 
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EMANKELKQLRASYTESC1QEHYLPQVIDGTL 
Y 


241 


1591 


A 


2640 


392 


3 


IRLmRCVFMRLATlCVLVKlLGSKITSCDDD 
TCDLCGYNQKLYPCWETQVGQEMYKLMIFD 
FmLAVTLFVDFPRKXLVTYCSSCKLIQCWGQ 
QEF AIPDNVLGIVYGQTIC WIG AFF SPLLP AM 
Y 


242 


1592 


A 


2642 


405 


1 


"YFKNTTIXLVGVICVAAAVEK\VNLHKRJAJLR 
MVUvlAGABCPGMLlXCmCCTTIXSMW 
STTAMVMPIVEAVLQELV SAEDEQLV AGN SN 
TEEAEPISLDVKNSQPSVELIFVNEDILDFLMK 
SPLMISQAC1 


243 


1593 


A 


2646 


412 


2 


CLAMIKG1QSSGKHYFSSLFPYWLICFLIRAF 

LLNGSIDGIRHMFTPKLEIMLEPKVWREAATQ 

VFFALGLGFGGVIAFSSYNKRDNNCHFDAVL 

VSFINFmVLATLVVFAVLGFKANVINEKCIT 

QNSETV 


244 


1594 


A 


2650 


1 


1271 


MTTTLIGLLKTARLLRLVRVARKLDRYSEYU 

AAVLMLLMCIFALIAHWLACIWYA1GNVERP ' 

YLTDKIGWLDSLGQQIGKRYNDSDSSSGPSIK 

DKYVTALYFTFSSLTSVGFGNVSPNTNSEKIF 

SICVMLIGSLMYASIFGNVSAIIQRLYSGTARY 

HMQMLRVKEFIRFHQIPNPLRQRLEEYFQHA 

WTYTNGIDMNMVTNGTCSSCTSDDGHFILVS 

NHHQGGLIYSWNDAASMQRPFNHIKSSLLGS 

TSDSNLNKYSTINKIPQLTLNFSEVKTEKKNSS 

PPSSDKTIIAPKVKDRTHNVTEKVTQVLSLGA 

DVLPEYKLQAPRINKFT1LHYSPFKAVWDWLI 

LLLVIYTAIFTPYSAAFLLNDREEQKRRECGY 

SCSPLNVVDLIVDIMFIIDILINFRTTYVNQNEE 

WSDPASV 


245 


1595 


A 


2656 


385 


2 


NLTWWPLFRDVSFYIVDLIMLIIFFLDNV1MW 

WESLLLLTAYFCYVVFMKFNVQVEKWVKQ 

MINRNKVVKVTAPEAQAKPSAARDKDEPTLP 

AKPRLQRGGSSASLHNSLMRNSIFQNKIHTLD 

PHV 


246 


1596 


A 


2660 


200 


506 


VLVLQMNYYQMLIIYYVLFFKVNEFLAFEOri 
LLDMRIKHLDCTNQLSQATALAKLCSDHPEIG 
IKGSFKQTYLVCLCTSSPNGKLIEEVSMFSFIS 
NYFLS 


247 


1597 


A 


2678 


3 


267 


DAWVKNDIIFNQTERKQKISENLKHLASVRV 
VQKNLVFWGLSQRLADPEVSPLVFFVILIFF 
VSLSYLEUFDPAQLCDSSEHIIS 


248 


1598 


A 


2687 


1 


404 


DFTTLAAMMRTLFSLFGDVRSDVHRFS V I hf 

GAAIKSVKNPDKKSIENQVLDSLVPLLLYSQD 

ENDAVAEESRQVLTICAQFLKWKLPREVYSK 

DPWHIKPTEAGTICRFFEKKCKGKINILEQTL 

MYSKNPKL 


249 


1599 


A 


2692 


1 


440 


FRRRRRRRERDCAAQGARRHCRHLAECKLV 
SFPIGIYKVLRNVSGQ1HLITLANNELKSLTSK 

AIDL SRNQFQDFPEQLTALPALETINLEENEIV 
DVPVEKLAAMPALRSINL 


250 


1600 


A 


2693 


459 


21 


LLPGSLGVPILHSQPWDPSPQCPHRAPSTPRRL 
PPLGALSQALTFLSRAAKNHSQDPGKGTKPFP 
AAPAAPPPRSSLPAPLPMGLKDKGPQPAPPTIF 
NSPWHPATLPGALGPQLSQAAPSPIPPPCLMG 
1SSCPDLKLTKSSTP 


251 


1601 


A 


2694 


2 


404 


FVFDLKLRVPGF AALL1HG AS S VFUFETVRLR 
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QKKKKKAPDHSSGRKEEL V'n'HT V DKLK I'KK 
PVGRVLCGLSGELLHSLLLPKRKTEKRALGSH 
RKAGFPEHPVAPEPLSNSCQISKEGREQVLSEI 
GAGDCL 


252 


1602 


A 


2697 


421 


1 


PQKSHSGAYQCFATRKAQTAQDFAIIALEDG 

TPRIVSSFSEKVVNPGEQFSLMCAAKGAPPPT 

VTWALDDEPIVRDGSHRTNQYTMSDGTTISH 

MNVTGPQIRDGGVYRCTAKNLVGSAEYQARI 

NVRGPPSIRAMRNIT 


253 


1603 


A 


2698 


65 


401 


ACCQWRRTLIPAKSTTVSCTISTPHHPFRGSYS 
FDDHITDSEALSRSSHVFTSHPRMLKRQPAIEL 
PLGGEYS SDVPRPLSTQLSSSLLG YFSTLMTG 
AAFTNNIASSm 


254 


1604 


A 


2699 


438 


301 


GQIHSQDDPPFIDQLGFGVAPGFQTFVACQEQ 
RVRGPWEAGPGVGY 


255 


1605 


A 


2700 


1 


842 


LQNREDSSEGIRKKLVEAEELEEKHREAQVS 

AQHLEVHLKQKEQHYEEKIKVLDNQIKKDLA 

DKETLENMMQRHEEEAHEKGKDLSEQKAMIN 

AMDSKIRSLEQRIVELSEANKLAANSSLFTQR 

NMKAQEEMISELRQQKFYLETQAGKLEAQN 

RKLEEQLEKJSHQDHSDKNRLLELETRLREVS 

LEHEEQKLELKRQLTELQLSLQERESQLTALQ 

AARAALESQLRQAKTELEETTAEAEEEIQALT 

VGLGSNIFRLLKASARMSVELALSILAHP 


256 


1606 


A 


2701 


2 


405 


FVGGPGADPPVAVMWDPRAARMDLTAYAE 
LLKESGNQVLKNGNFSLAIRKYDEAJQILLQL 
YQWGVPPRDLAVLLCNKSNAFFSLGKWNEA 
FVAAKECLQWDPTYVKGYYRAGYSLLRLHQ 
PYEAARMFFEGLR 


257 


1607 


A 


2702 


2 


399 


FVESASSRPPGCFSGDGRFWLVSEGSRRGWD 
FNPSFSFLDPRYSVGGDEMGTVTTLANILREF 
NPSLKGFSVGTGKETSPNAFLNQAVAGGRAE 
DLPVQARRLVDUvIKNDTRIHFQEDWKJITLFI 
GGNDL 


258 


1608 


A 


2709 


1 


1097 


SVGARQGEARDRIRRFFPKGDLEVLQAQVERI 

MTRKELLTVYSSEDGSEEFETIVLKALVKACG 

S SEAS AYLDELRL AVAWNRVDIAQSELFRGDI 

QWRSFHLEASLMDALLNDRPEFVRLL1SHGLS 

LGHFLTPMRLAQLYSAAPSNSLIKNLLDQASH 

SAGTKAPALKGGAAELRPPDVGHVLRMLLG 

KMCAPRYPSGGAWDPHPGQGFGESMYLLSD 

KATSPLSLDAGLGQAPWSDLLLWALLLNRA 

QMAMYF WEMG SN A V S S ALG ACLLLRVMAR 

LEPDAEEAARRKDLAFKFEGMGVDLFGECYR 

SSEVRAARLLLRRCPLWGDATCLQLAMQAD 

ARAFFAQDGVQSLPTQKWGDMARR 


259 


1609 


A 


2721 


1 


403 


VYLGAGPGLFFSNEGAKEGEKANIPKLMLPR 
GGFSQREMVTGERSPSPEEEEEEEEEGFGERA 
SCRRGLFRVRLTRVGLAAPSKASRGQEGDAA 
PKSPVREKSPKFRFPRVSLSPKARSGSGDQEE 
GGLRVRLP 


260 


1610 


A 


2728 




477 


LLGGDLRYHLQQNVHFTEGTVKLYICELALA 
LEYLQRYHDHRDIKPDNILLDEHGHVHITDFN 
IATVVKGAERASSMAGTKPYMAPEVFQVYM 
DRGPGYSYPVDWWSLGITAYELLRGWRPYEI 
HSVTPIDEELNMFKVERVHYSSTWCKGMVAL 
LRK 


261 


1611 


A 


2730 


3 


547 


~ LTZTDFILVLYRYYRSPLVQIYEIEQHKIETWR 
EIYLQGCFKPLVSISPNDS1JFEAVYTLIKNRIH 
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RLPVLDPVSGNVLHILTHKRLLKFLHIFGSLLP 
RPSFLYRTIQDLGIGTFRDLAVVLETAPILTAL 
DIFVDRRVSALAWNEOGTHPQDERLGLGW 
GLGEPGSEERLFPAATTSR 


262 


1612 


A 


2733 


3 


431 


GPEFPGSAKLVFLDLSYNNLTQLGAGAFRSA 

GRLVKLSLANNNLVGVHEDAFETLESLQVLE 

LNDNNLRSLSVAALAALPALRSLRLDGNPWL 

CDCDFAHLFSWIQENASBCLPKGLDEIQCSLPM 

ESRRISLRACRRPASRV 


263 


1613 


A 


2736 


2 


343 


PARISGVDPPVRKATKGGENCSFEDNKNWQF 
LWGLNGNFNFFKEPWGGRNNHAKGFRTTW 
ARSSSQNNRTFQNNRNFLRLQRDSQKKGQFA 
RUSPLVNLPQSPGGLEFQYQAT 


264 


1614 


A 


2738 


2 


245 


RAMLKCLREGQPPPSYNWTRLDGPLPSGVRV 
DGDTLGFPPLTTEHSGIYVRHDTNEFSSRDSH 
DTVDVLDPPEDSGKQVDL 


265 


1615 


A 


2752 


2 


388 


AAGDAPLRSLEQANRTRFPFFSDVKGDHRLV 
l^VETTVLVLIFAVSLLGNVCALVLVARRR 
RRGATACLVLNLFCADLLFISAIPLVLAVRWT 
EAWLLGPVACHLLFYVMTLSGSVTILTLAAV 
SLER 


266 


1616 


A 


2755 


192 


1 


AFREVGGYWGLLCEHLYAIPSKTSEGNWTAK 

LQGYLPLQDAFHDFQDPLTGDLPWPELILGLP 

V 


267 


1617 


A 


2760 


434 


714 


ASRLEKQNSTPESDYDNTFNDMEPDGMGYM 
HRTSVPGEGLPRARDLAGLGQQKQFTTHTPF 
L YFQTHKGLKD S S IRSE VTCLGIS QC WRKGFF 


268 


1618 


A 


2762 


1 


405 


IACTFCGQDEWSPERSTRCFRRRSRFLAWGEP 

AVLLLLLLLSLALGLVLAALGLFVHHRDSPL 

VQASGGPLACFGLVCLGLVCLSVLLFPGQPSP 

ARCLAQQPLSHLPLTGCLSTLFLQAAEIFVESE 

LPLSWAE 


269 


1619 


A 


2772 


3 


243 


TRPAEKIQYLVLFFVMSHPSQAYDKLSLSDHL 
L1AVLNLLRREVSEHGRHLQQYFNLFVMYAN 
LSKNLSFSEFCFDVSY 


270 


1620 


A 


2789 


1 


486 


ELQSQQACTHTKETEQLRSQLQTLKQQHQQA 
VEQIAKAEETHSSLSQELQARLQTVTREKEEL 
LQLS1ERGKVLQNKQAEICQLEEKLEIANEDR 
KHALERFEQEAVAVDSNLRVRELQRKVDGIQ 
KAYDELRLQSEAFKKHSLDLLSKERELNGKL 
RHLSP 


271 


1621 


A 


2795 


I 


568 


KEKRVTVQLPTES1QKNQEDKLKMVPRKQRE 

FSGSDRGKLPGSEEKNQGPSM1GRKEERUTE 

RKHEHLKNKSAPKVVKQKVIDAHLDSQTQN 

FQQTQIQTAESKAEHKKLPQPYNSLQEEKCLE 

VKG1QEKQVFSNTKDSKQEITQNKSFFSSVKE 

SQRDDGKGALNIVEFLRKREELHQILSTVKQP 


272 


1622 


A 


2797 


8 


523 


KCMQGKYAGAMESEPCVCTEADFDCDYGYE 

RHSNGQCLPAFWFNPSSLSKDCSLGQSYLNST 

GYRKWSNNCTDGVREQYTAKPQKCPGKAP 

RGLRTVTADGKLTAEQGHNVTLMVQLEEGD 

VQRTLIQVDFGDGIAVSYVNLSSMEDGIXHV 

YQNXG1XRXTVQVDNSLGS 


273 


1623 


A 


2801 


72 


395 


HPSRSNVGPRQLTVWNTSNLSHDNRRKYIFS 
DEEGQNQLGIRMQDIPLPPRRRELPALRTTNG 
KADSLNVSRNSVMQELSELEKQIQVIRQELQL 
AVSRJCTELEEYH 


274 


1624 


. A 


2805 


168 


320 


ILWLYFETGTWVYPVFAKLSLLGLAALFSLRE 
IFIARNGVVGETLTHCKRV 
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one 


1 OS 


A 




208 


321 


GSLATCQLSEPLLWFILRVLDTSDALKAFHD 
MGKHFQ 


276 


1626 


A 


2813 


41 


266 


AGRSLHGAGDRAWVGISPTDWSPKWELCK 
KYQQQTWAEDLAGDETIPGSSLLPGHVQAY 
QVGFVRKNGEAGPG 


277 


1627 


A 


2817 


3 


410 


VLQERLDNFQRKCIQLASSTEGKVDKLLMRN 

LBSYLHTPKHKQHEVLQAMGSILGITGEEME 

PLFQEEHGTATRWMTGWLEGGSKSVPKTPL 

GLNQQPALNGSFSELFVKFLKTESLSSTLPTX 

LPPHNSPGKIK 


278 


1&28 


A 






457 


GLSGPSCSCPHSPLPTIISRAQLETALKWRNYE 
VKLRIXLHLEELQMEHDIRHYDLESVPMTWD 
PVDQNPRLV 


279 


1629 


A 


2822 


342 


1 


PUPANLPAHSNPLQPLPSLPHPFLPATHKFPT 
TPPTFSSVPPPLPSLSSILHHSPLHSELNPHLQS 
CRLPSRPSVSRELPPQSGPASSVPLAPTPLPDS 
VPSQRHPTXPPPAS 


280 


1630 


A - 


2825 


307 


77 


PSMVWSYHWGVKQKRLALCVFSFEEGGRRK 
CGQYWPLEKDSRIRFGFLTVTNLTGAVGEPG 
VAFQCDGQRRREPTC 


281 


1631 


A 


2827 


81 


381 


KMGTAVWVPKEKEKRDKASQEGGDVLGAR 
QDCTPSLKSLVATGNLLDLEETAKAPLSTVSA 
NTTNMDEVPRPQALSGSSVVWVSGCVASRS 
VILSLTSG 


282 


1632 


A 


2830 


471 


160 


KLPXDKYELEPSPLTQY1LERKSPHTCWQVFV 
TSSGKYNELGYPFGYLKASTTLTCVNLFVMP 
YNYPVLLPLLDDLFKVHKLKPNLKWRQAFDS 
YLKTLPPYYL 


283 


1633 


A 


2835 


462 


148 


VSPALSLTPTIFSYSPSPGLSPFTSSSCFSFNPEE 
MKHY1HSQACSVFNYHLSPRTFPRYFGLMVP 
PLQCQMHPEESTQFSIKLQPPPVGRKNRERVE 
SSEESAP 


284 


1634 


A 


2836 


2 


384 


KTLPRTLLDILADGTILKVGVGCSEDASKLLQ 
DYGLVVRGCLDLRYLAMRQRNNLLCNGLSL 
KSLAETVLNFPLDKSLLLRCSNWDAETLTED 
QVIYAARDAQISVALFLHLLGYPFSRNSPGEK 
KR 


285 


1635 


A 


2843 


20 


271 


PIRPYYSYSGLDRDCSWLPLAKAWLPDVMIL 
VCDRVSEDGINRQQAQEWCIKHGFELVELSP 
EELPEEDGKCLCVRRKYGTYI 


286 


1636 


A 


2845 


197 


278 


TAED VLTVAYEHG VNLFDT AE V YAAGK 


287 


i fin 


A 


iOJ 1 


2 


427 


FVAEVRREWAKYMEVHEKASFINSELHRAM 
NLHVGNLRLLS GPLD Q VRAALPTP ALSPKDK 
AVLQNLKRILAKVQEMRDQRVSLEQQLRELI 
QKDDITGSLVTTDHSQMKKLFEEQLKKYDQL 
KVYLEQNLAAQDRVLCALT 


288 




A 




o 


469 


FVNLGILTCIECSGIHREMGAHISRIQSLELDK 

LGTSELLPAKNVGNNSFNDIMEANLPSPSPKP 

TPSSDMTVRKEYITAKYVDHRFSRKTCSTSSA 

KLNELLEAIKSRDLLALIQVYAEGVELMEPLL 

EPGQELAETALHLAVRTADQTSLHLVE 


289 


1639 


A 


2861 


2 


454 


FVASGGPATARMSDSQFFCVAEERSGHCAW 
DGNFLYVWGGYVSIEDNEVYLPNDEIWTYDI 
DSGLWRMHLMEGELPASMSGSCGACINGKL 
YIFGGYDDKGYSNRLYFVNLRTRDETYIWEK 
ITDFEGQPPTPRDKLSCWVYKDRLIYFG 


290 


1640 


A 


2868 


1 


378 


" FRQGQLYKVFLHGSQGQVYHSQQVGPPGSAi 
SPDLLLDSSGSHLYVLTAHQVDRIPVAACPQF 
PDCASCLQAQDPLCGWCVLQGRCTRKGQCG 
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RAGQLNQWLWSYEEDSHCLHIQSLLPGHHPR 
QE 


291 


1641 


A 


2870 


1 


385 


FRYMPNNRQQLLRKRHIGNDIVT1VFQEPGAL 

PFTPKSIRSHFQHVFVIVKVHNPCTENVCYSV 

GVSRSKDVFPFGPPIPKGVTFPKSAVFRDFLL 

AKVINAENAAHKSEKFRAMATRTRQEYLKD 

LA 


292 


1642 


A 


2877 


3 


188 


RPTRPPPATTQSPESTMDTSLKKEKSAILDLYI 
PPPPAVPYSPRYVAVHCHGMLVSCWCHL 


293 


1643 


A 


2878 


1 


427 


REKEEEVEEEEDKWKETEKEAEQEKEEDSL 

GAGTHPDAAIPSGERTCGSEGSRSVLDLVNYF 

LSPEKLTAENRYYCESCASLQDAEKVVELSQ 

GPCYLILTLLRFSFDLRTMRRRKILDDVSIPLL 

LRLPLAGGRGQAYDL 


294 


1644 


A 


2879 


109 


245 


QLCCFCFRQTTLIVYILSFIGMVIFTFTLDLRY1 
UVFVTGGVLG 


295 


1645 


A 


2880 


3 


320 


LASSQHGILNNLSLLFSICKTCIRTMDHHCPRA 
NNCVGEQNHRFFCALHCKSKHFCIEFTLNTNF 
FNCFLPGAEKSTIDAPFSLQPFLQDSKYNTALS 
LSESISQ 


296 


1646 


A 


2892 


209 


363 


SQYSHSLDYHLLQVTKNPFTLGDSSNPGQTE 
RLQEFSQKMDQVRGHWPVST 


297 


1647 


A 


2893 


8 


424 


SPXTLXLDTFILLGIQDNILVLILATPPFMAGG 

KLYSTMGRFLRDRKNPACREMAVVLLANLA 

QGDSLAARAIAVQKGSIGHLLGFLEDSLAAT 

QIQQSQASLLHMHNPPFEPTSVDMMRRACRA 

LLALAKVDDNHSEF 


298 


1648 


A 


2894 


310 


445 


FWIYFPSFFMTGYLPLGFEFAVEITYPESEGTS 
SGLLNASAQVNL 


299 


1649 


A 


2898 


1 


492 


KJKAKNLTN YDL CS1FLGTSTLL V W V G VTR YL 
GYFQAYNVLELTMQASLPKVLRFCACAGMIY 
LGYTFCGWIVLGPYHDKFENLNTVAECLFSL 
VNGDDMFATFAQIQQKSILVWLFSRLYLYSFI 
SLFIYMILSLFIAHTDSYDTIKKFQQNGFPETD 
LQEF 


300 


1650 


A 


2901 


1 


445 


PVWWNSLNGASEVTFSVHVKDGGSFPKTDST 
TVTVRFVNKADFPKVRAKEQTFMFPENQPVS 
SLVTT1TGSSLRGEPMSYYIASGNLGNTFQIDQ 
LTGQVSISQPLDFEKIQKYWWIEARDGGVPP 
FSSYEKLDITVLDVNDNAPIF 


301 


1651 


A 


2902 


162 


433 


THFICLPLGYCFPLLDKDLQLPSGFNCNFDFLE 
EPCGWMYDHAKWLRTTWASSSSPNDRTFPG 
KPAVSEDMKELRPACSTYFNPRFPYKL 


302 


1652 


A 


2909 


2 


412 


GPQMLCKKIYFIWVTRSQCQFEWLAD1MQEV 
EENDHQDLVSVHIYVTQLAEKFDLRTTMLYI 
CERHFQKVLNRSLFTGLRSITHFGRPPFEPFFN 
SLQEVHPQVRKIGVFSCGPPGMTKNVEKACQ 
LVNRQDRAHFM 


303 


1653 


A 


2914 


291 


453 


KLNRWLCFFYSWSFGILLYEMVTLGAPPYPE 
VPPTSILEHLQRRKIMKRPSSCS 


304 


1654 


A 


2926 


179 


354 


PGVPSQALRKAESLKKCLSVMEAKVKAQTAP 
NKDVQREIADLGEVGAASLPPSSGPGA 


305 


1655 


A 


2938 


135 


438 


GMGYLHAKGILHKDLKSKNVFYDNGKVVIT 
DFGLFSISGVLQAGRREDKLRIQKGWLCHLA 
PEIIRQLSPDTEEDKLPFSKHSDVFALGTTWYE 
LHAREWP 


306 


1656 


A 


2944 


2 


329 


" VRWNSCVNCSCAFGNGASLSTSLGESSGCLW 
EIGKWLSCSLLSFPSPLAVLnTFCIVTVLGREA 
LTKGALWAVFLLAGSALLCAEVTGVIWRQPE 



162 



WO 01/57188 



PCT/US01/03800 



SEQ n> 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alamne C™Cysteine, 
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SKTKLSFKVSSSA 


307 


1657 


A 


2950 


2 


411 


NYLCIAJ^oAUSAMuJvlKLV V\^VrrvlJbrsUl-» 
PDLSTTEGSHAFLPCKARGSPEPNITWDKDGQ 

CTAENAVGRARRRVHLTILVIJVF^ 
LRLGDRLWLR 


308 


1658 


A 


2951 


1 


407 


PTRPPRVRFDNEFDAESQRKRTTSVSKMERM 
DSSLPEEEEDEDKEAINGSGNAENRERHSESS 

rsnr\ (TV*T% TO C VM OTKTC C"l\ jtrilTD XTVTliTN^T? TYPTI T*X> 

DWIVUVl Vro iJNy ItNaoMUrKIN i IViiVltvL/xl. i mr 

LPKNWEMAYTDTGM1YHDHNTKTTTWLDP 

RLCKKAKAPEDC 


309 


1659 


A 


2954 


2, 


179 


QDFLTLTLTEPTGLL YVG AREALFAF SME ALE 
LQ GAVRGG AVGGSRACQRARPRGAVLG 


310 


1660 


A 


2959 


1 


419 


QDMMERAIIDTFVGHDWEPGSYVQMFPYPC 
YTRDDFLFVlhHMMrlA^M. Vlo W V YoVAM 1 11^ 
HIVAEKEHRLKEVMKTMGLNNAVHWVAWFI 
TGFVQLSISVTALTAILKYGQVLMHSHVVIIW 
LFLAVYAVATuMFCF 


311 


1661 


A 


2963 


3 


465 - 


MKPQMPGLGAPNGYGPGRGRAGVPGGPERR 

PWVPHLLPFSSPGYLGVMKAQKPCjAuJg(jMK 

PQKPGLRGTLKPQKSGHGHENGPWPGPCNA 

RVAPMLLPRLFTPGVPSDKEGGWGLKSQPPS 

AVQNGKLPGHQPFNGYGPGAEPGFNGGLEPQ 

KI 


312 


1662 


A 


2967 


3 


405 


WL AQE WSPCTVTCGQGLRYKV VLU-UJriKLiJVl 

HTGGCSPKTKPHIKEECIVPTPCYKPKEKLPV 

EAKLPWFKQAQELEEGAAVSEEPSFIPEAWS 

ACTVTCGVGTQVRIVRCQVLLSFSQSVADLPI 

DECEGPKPA 


313 


1663 


A 


2969 


2 


430 


VVADNCRQGYLDALKjLfiKRGLrKbrVL W 1 

LVSKEPPAPADGNWDAGCDQRRKGGLSLNW 

KVPHVQVKDVPNFEQLSPELEAALKKACTRD 

PSRWARFWHSGPGQVLTYLLLPCTLPFEYIYF 

RSRRLWWLPDVPADLWWMQ 


314 


1664 


A 


2971 


422 


33 


LDXSHNALQRLRPGWLAPLFQLRALHLDHNE 
LD ALGRGVFVNASGLRLLDLSSNl LKALLrKJri 
DLDGLGALEKLLLFNNRLVHLDEHAFHGLRA 
LSHLYLGCNELASFSFDHLHGLSATHLLTLDL 
SSNRM 


315 


1665 


A 


2973 


1 


525 


ITVSTHASGSPFGLEPQSGWLWVRAALDREA 

^fcLlllJtVMAYou!bKJ^ YrvYol 

LNQNEHSPRLSEDPTFLAVAENQPPGTSVGRV 

FATDRDSGPNGRLTYSLQQLSEDSKAFRIHPQ 

TGEVTTLQTLDREQQSSYQLLVQVQDGGSPP 

RSTTGTVHVAVLDLNDNT 


316 > 


1666 


A 


2978 


2 


400 


CiL, V V liLrV oAuJxo Vjr DKJN 1 i li V Vi Y V I U1N V rrw-ft. 

GTD ANVYLTTYGEE YGDTGERPLKKSDK SNK 
FEQGQTDTFTIYAIDLGALTKIRIRHDNTGNR 

DDGQLSRE 


317 


1667 


A 


2981 


3 


440 


VLNCQGRPTRPVRINGDGQEVLYLAESDNVR 

LGCPYVLDPDDYGPNGLDIEWMQVNSNPAH 

HRENVFLSYQDKRINHGSLPHLQHRVRFAAS 

DPSQYDASINLMNLQVSDTATYECRVKKTTM 

ATRKVIVTVQARPAVPMCWTEGQ 


318 


1668 


A 


2995 


119 


414 


LPEKEFPIIRKSSSLKVTKCLFTEQPKPIIILRFA 
ENYDARLLRTDIANTLREQVQELFNKTYGKQ 
RRTPGEGHVAAVDREVAGFPVPAEGISGET1H 


319 


1669 


A 


2999 


2 


332 


GFFAYTYGRLWVEDLHSGAQQHWSGHSAEI 
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T^=A cnwftif* Ar*irt *P»Gllltflmi'f* Arid 

Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L-Leucine, 
M— Methionine, N— Asparagine, P = Proline, 
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ST1j\LSHSAQVLASASGRSSTTAHCQIRVWD 
VSGGLCQHLIFPHSTTVLALAFSPDDRLLVTL 
GDHIXjRTLALWGTGHL 


320 


1670 


A 


3000 


693 


322 


IDESTGLIITVNYLDYETKTSYMMNVSATDQA 
PPFNQGFCSVYITLLNELDEAVQFSNASYEAA 
ILENIj\LGTEIWVOAYSIDNLNOITYRFDAY 
TSTQAKALFKIDAITVRGWGQGAPFFPI 


321 


1671 


A 


3001 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPC 
GWGO^SDI T SRTDLDEI MKKDFPPI DFPDTLE 
GFEYAFNEKGQLRHIKTGEPFVFNYREHLHR 
WNQKRYEALGEIITKYVYELLEKDCNSKKVS 


377 


1677 


A 


3007 


192 


447 


ERVRNRI FPGRGDSOCACCPSSPVWVFLETGF 

LFPWLFLQVEVIKKAYMQGEVEFEDGENGK 

DGAASPRNVGHNIYILAHOLARH 


323 


1673 


A 


3019 


18 


245 


KELLFYHLIVNNINFFNTRYAKIHIPI1ASVSEH 
OPTTWVSFFFDLHTLVCTFPAGLWFCIKNIND 
ERVFGKRGF 


324 


1674 


A 


3020 


523 


797 


LCYFSARYHQRKIFGILYIFTLSAINRKEPNLFI 
YUnDFFEMESHSVTHAGVQRHNLNSLQPLPPG 
FKRFSCLCFLS SWNYRG APPGPANF 




1 £7^ 


A 




2 


156 


NHFT PT YFGWVT TKKSSFTI RKAGOVFLEEL 
GNHKAFKKELRQCRWQVGAL 


326 


1676 


A 


3023 


38 


172 


KMVRGSKKLISFFPGGPYGILAGRDPSKGLAT 
FCLNKEALKDEFE 


327 


1677 


A 


3027 


1 


385 


LTLEFLLLPAASELAHGKRLACCIVDHKLPEC 
GFYGLYDK1LLFKHDPTSANLLQLVRSSGDIQ 
EGDLVEWLSASATFEDFQIRPHALTVHSYRA 

RC 


328 


1678 


A 


3030 


13 


569 


1TRPT1SCQRPGPGLAAGMLPYTVNFKVSART 

LTGALNAHNKAAVDWGWQGLIAYGCHSLV 

WIDSITAQTLQVLEKHKADVVKVKWAREN 

YHHNIGSPYCLRLASADVNGKIIVWDVAAGV 

AQCEIQEHAKPIQDVQWLWNQDASRDLLLAI 

HPPNYIVLWNADTGTKLWKKSYADNILSFSF 

n 

u 


329 


1679 


A 


3038 


90 


744 


SVNLPPSLWPWEEAMDSTKSEPLKGSPEAED 

GNIEYKKLVNPSQYRFEHLVTQMKWRLQEG 

RGEAVYQIGVEDNGLLVGLAEEEMRASLKTL 

HRMAEKVGADITVLREREVDYDSDMPRKITE 

VI VRKVPDNOOFLDLRVAVLGNVDSGKSTI 

LGVLTQGELDNGRGRARLNLFRHLHEIQSGR 

TSSISFEILGFNSKGEVHGINGTQWGQTLRMG 

W 


330 


1680 


A 


3040 


3 


397 


LCSTLLLLTIPSWVLSQITLKESGPTLMKPTET 
LTLTCTFSGFSLNTSGVGVAWIRQPPGKALE 
WLALIYWDDDKRYSPSLNDRLTIAKDTSRNQ 
VVLTMTNM GP VDTATYYC AQFARGARGSN 
WFDPWGQ 


331 


1681 


A 


3043 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNISGLK 

MPRGTATDWVAG1WYWTDSGPJDVTEVAOMK 

GENRKTLISGMIDEPHAIVVDPLRGTMYWSD 

WGNHPKJETAAMDGTLRETLVQDNIQWPTG 

LAVDYHNERLYWADAKLSVIGSIRLNGTDPI 

V AAD SKRGLSHPF SID VFED YI YG VT YINKRV 

FKIHKFGHSPLVNLTGGLSHASDWLYHQHK 

QPEVTNPCDRKKCEWLCLLSPSGPVCTCPNG 

KRLDNGTCVPVPSPTPPPDAPRPGTCNLQCFN 

GGSCFLNARRQPKCRCQPRYTGDKCELDQC 
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WEHCRNGGTCAASPSGMPTCRCPTGFTGPKC 

TQQVCAGYCANNSTCTVNQGNQPQCRCLPG 

FLGDRCQYRQCSGYCENFGTCQMAADGSRQ 

CRCTAYFEGSRCEVNKCSRCLEGACWNKQS 

GDVTCNCTDGRVAPSCLTCVGHCSNGGSCT 

MNSKMMPECQCPPHMTGPRCEEHVFSQQQP 

GHIASILIP 


332 


1682 


A 


3045 


3 


952 


TTTISNFHTQVNRTYCCGTYRAGPMRQISLVG 

AVDEEVGDYFPEFLDMLEESPFLKMTLPWGT 

LSSLRLQCRSQSDDGPIMWVRPGEQMTPTAD 

MPKSPFKRRRSMNE1KNLQYLPRTSEPREVLF 

EDRTRAHADHVGQGFDWQSTAAVGVLKAV 

QFGEWSDQPRJTKDVICFHAEDFTDVVQRLQ 

LDLHEPPVSQCVQWVDEAKLNQMRREGIRY 

ARIQLCDNDIYHPRNVTHQFKTVSAVCSLAW 

HIRLKQYHPVVEATQNTESNSNMDCGLTGKR 

ELEVDSQCVRIKTESEEACrEIQLLTTASSSFP 

PASE 


333 


1683 


A 


3046 


497 


167 


SACSTGPELPGRATRSLTRPANQKGCDGDRL 
YYDGCAMIAMNfiSVFAQGSQFSLDDVEVLT 
ATLDLED VRSYRAEIS SRNLA V S APVDTC VG 
CSSKTWKVAPFVRAWWRP 


334 


1684 


A 


3053 


37 


276 


VTTDLEEQLNQLTEDNAELNNQNFYLSKQLD 
EASGANDEIVQLRSEVDHLRRE1TEREMQLTS 
QKQVRRVNKWRSLEDF 


335 


1685 


A 


3054 


2 


846 


WDAWGDWSDCSRTCGGGASYSLRRCLTGR 

NCEGQNIRYKTCSNHDCPPDAEDFRAQQCSA 

YNDVQYQGHYYEWLPRYNDPAAPCALKCH 

AQGQNLWELAPKVLDGTRCNTDSLDMCISG 

ICQAVGCDRQLGSNAKEDNCGVCAGDGSTC 

RLVRGQSKSHVSPEKREENVIAVPLGSRSVRI 

TVKGPAHLFIESKTLQGSKGEHSFNSPGVFW 

ENTTVEFQRGSERQTFKIPGPLMADFIFKTRY 

TAAKDSWQFFFYQPISHQWRQTDFFPCTVT 

CGGG 


336 


1686 


A 


3058 


54 


347 


WGKQEAGAHSDSCCLLHTPPRLTPAHSRKA 
LRNSRIVSQKDDVHVCIMCLRAIMNYQVSRG 
AWDWRLGSPACPHWGLHKLPRLWDPLSLYP 
VLCWGT - 


337 


1687 


A 


3059 


2 


709 


1LTSLVELTRFETLTPRFSATVPPCWVEVQQE 

QQQRRHPQHLHQQHHGDAAQHTRTWKLQT 

DSNSWDEHVFELVLPKACMVGHVDFKFVLN 

SNTI>IIPQIQVTLLKKKAPGLGKTOuLRLCrr 

LEDHKEDILCGPVWLASGLDLSGHAGMLTLT 

SPKLVKGMAGuK Y R!Sr Lisi V IvA V JN Jfc.Ku 1 tJbl 

CNGGMRPWRLPSLKHQSNKGYSLASLLAK 

VAAGKEKSSNVKNENTSGTRJC 


338 


1688 


A 


3060 


85 


384 


KAFYNYHVLELLQMLYTGGVSSQLEQHLDK 
DKVYGVADSCTSLLSGRNRCKLGLLSLHETIL 
SDVNPRNTFGQLFCGSLDLFGILCVGLYRIIDE 
EELNP 


339 


1689, 


A 


3063 


236 


362 


CFLCLSGDFMVMT1FFNVSRRFGYVAFQNYV 
PSSVTTMLSWV 


340 


1690 


A 


3065 


3 


1249 


DLWQFTPLHEAASKNRVEVCSLLLSYGADPT 
LLNCHNKSAIDLAPTPQLKERLAYEFK.GHSLL 
QAAREADVTRIKKHLSLEMVNFKJHPQTHETA 
LHCAAASPYPKRKQICELLLRKGANINEKTKE 
FLTPLHVASEKAHNDVVEVVVKHEAKVNAL 
DNLGQTSLHRAAYCGHLQTCRLLLSYGCDPN 



165 



WO 01/57188 



PCT7USO1/O380O 



SEQ1D 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQID 
NO: of 
peptide 
seq- 
uence 



Met l~SEQ j Predicted 
hod I ID NO: beginning 
in nucleotide 
USSN location 
09/496 correspondi 
914 jngtofirst 
amino acid 
residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



Amino acid sequence (A^Alanine 0=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
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I1SLQGFTALQMGNENVQQLLQEGISLGNSEA 
DRQLLEAAKAGDVETVKKLCTVQSVNCRDIE 
GRQSTPLHFAAGYNRVSWEYLLQHGADVH 
AKDKGGLVPLHNACSYGHYEVAELLVKHGA 
VVNVADLWKFTPLHEAAAKGKYEICKLLLQ 
HGADPTKKNRDGNTPLDLVKDGDTD1QDLLR 
GD AALLD AAKKGCLARVKKLS SPDNVNCRD 
TQGRHSTPLHLAGK 



341 



1691 



A T3070 jl 



547 



342 1692 



A T3073 R63 



343 1693 



344 



345 ' 



A T3075 1250 



1694 



"3076 T2 



1695 



3078 [469.. 



GVUPSFQNQLFADILAGIESVTSEHNYQTLIA 
NYNYDRDSEEESVINLLSYNIDGIILSEKYHTI 
RTVKFLRSATIPWELMD VQ GERLDMEVGFD 
>RQAAFDMVCTMLEKRVRHKILYLGSKDDT 
RDEQRYQGYODAMMLHNLSPLRMNPRAISSI 
HLRMQLMRDALSANPDLDGVFCTN 



RINRCRKPSDADILVPGDTISLIGTTSLRIDYNE 
IDDNRVTAEEVIULLREGEKLAPVMAKTRILR 
AYSGVRPLVASDDDPSGRNVSRGIVLLDHAE 
RDGLDGFITITGGKLMTYRLMAEWATDAVC 
RKLGNTRPCTTADL ALPG SQEP AKVP 



LLIYLAIFAPVAMSALAGVKSVQQVRIRAAQS 
LGASRAQVLWFVILPGALPEILTGLRIGLGVG 
WSTLVAAEL1AATRGLGFM 



138 



LYFDAYLQSLQVAA1STFCCLLIGYPLAWAV 
AHSKPSTRNILLLL 



LKIRGQRIELGEIDRVMQALPDVEQAVTHAC 
VINQAAATGGDARQLVGYLVSQSGLPLDTSA 
LQAQLRETLPPHMVPWLLQLPQLPL1ANGKL 
DRKALPLPELKAQ APGRAPKAG S ETI1AAAF S 
SLLGCDVQDADADFFALGGHSLLAMKLAT 



346 



1696 A [3082 [404 2 



QNITSKDLDVRLDPQTVPIELEQLVLSFNHMI 
ERIEDVFTRQSNFSAD1AHEIRTP1TNLITQTEI 
ALSQSRSQKELEDVLYSNLEELTRMAKMVSD 
MLFLAQADNNQL1PEKKMLNLAHEVGKVFD 
QFEALPE 



347 



1697 



A 1 3084 3 



340 



NELTFKEAEISKLYTKVHPAYRTLLEKRQALE 
DEKAKLNGRVTAMPKTQQEIVRLTRDVESGQ 
QVYMQLLNKEQELKITEASTVGDVRIVDPA1T 
QPGVLKPKKGLIILGAI 



348 



1698 



A 13086 VW 



10 



TQAMVWQQKACAEDDPQLSGRHWLHAATL 
YNIAAYPHLKGDDLAEQAQALSNRAYEEAA 
QRLPGTMRQMEFTVPGGAPITGFLHMPKGDG 
PFPTVLMCGGLDAMQTDYYSLYERYFAPRGI 
AMLTIDMPSVGFSSKWKLTQDSSLLHQHVLK 
ALPNWWVDHTRVAAFGFRFGANVAVRLAY 
LESPRLKAVACLGPWHTLLSGLKCQQQVPE 
MYLDVLASRLGMHDASTKSSTRENH 



349 



1699 



A T3087 2 



249 



RIRSSDPEITLAGTPLHAAYLIGMTLICAGFSV 
GFGVAMSQALGPFSLRAGVAS STLGIAQ VCG 
SSLW1WLAAWGIGAWNM 



350 



1700 



A T3059 3 



424 



351 



1701 



3108 



404 



EAPEATPQPSQPGPSSPISLSAEEENAEGEVSR 
ANTPDSDITEKTEDSSVPETPDNERICASISYFK 
NQRGIQYIDLSSDSEDWSPNCSNTVQEKTFN 
KDTVDVSEPSEDEESQGLPTMARRNDDISELE 
DLSGMEDLK 



"iKKNHIIGYQLLHRRALFEKRTRLSDYALIFG 
MFGIWMVIETELSWGAYYKAPLYSLALKCL 
ISLFTIILLGLTIVYHARE1QLFMANYGADDWR 
SALTYEPIFLILLEALRGVIHATPCRVSLSLWD 
GLDLP 
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D^Aspartic Acid, E^Glutaniic Acid, 
F=Phenylalanine, Q=GIycine t H=Histidine, 
I=Isoleucine a K==Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
v^vjiutamine, j\ = /\rgmine, a— oenne, 
T«Threonine, V=»VaJine, W^Tryptophan, 

VaTvmc in* V — T T nL>n ft wn tcQ tim fwH n 11 
11 yTDSUlCj A. CUlUlUWllf OlUp WUUU] 

^possible nucleotide deletion, V=possible 

nil ^laAftHo meAftimi 

xiuuieouuc ui>ci ljujj 


352 


1702 


A 


3110 


341 


2 


AQLAEVCPPQTLLTTNTSSISITAIAAEIKNPER 
VAGLHFFNPAPVMKLVEVVSGLATAAEVVE 
QLCELTLSWGKQPVRCHSTPGFIVNRVARPY 
YSEAWRALEEQVAAPEVI 


353 


1703 


A 


3111 


3 


188 


HFSLFRIAFAVFLTYMTVGLPIJ*VIPLFVHHEL 
GYGNTMVGIAVGIQFLATVLTRGYAGRLA 


354 


1704 


A 


3116 


367 


225 


WQLFHLNGTFLNIGETDTESCVNGWVYDRSS 
FPr^^SMTE VRCrL V r Lo 


355 


1705 


A 


3117 


101 


53 


VINLVYLISSPRPELKPVDKESEWMKFPDGF 
EKFSPP1LQLDEVDFYYDPKHVIFSRLSVSADL 
ESRICVVGENGAGKSTMLKLLLGDLVAPVRGI 
RHAHRNLKlGYr SQHHVuAAvji^ IroAUvjJNL* 
LGTQVFLGRPEEEYVRHQLGFGMGISGELGHA 
SSLPACLGGQKEAEVAFCSDGLLPCFNFL\IL\ 
DEPTNXHLGHGRAIEALGPCLQTISGVGVILVS 
HE* SALSRLVCRE\LWVC*GRSTSPF 


356 


1706 


A 


3121 


137 


466 


RGGRDWGEHNQRLEEHQARAWQGAMDAG 
AASREHARWQGTGLAPGTRVAVAPTCV QGL 
PQERSVCRPFFSSRWREGPVWALGAGAHGKP 
RWSGGVRCWRGGRWFTPAPH 


357 


1707 


A 


3124 


1249 


229 


MLEAPGPSDGCELSNPSASRVSCAGQMLEVQ 

PGLYFGGAAAVAEPDHLREAGITAVLTVDSE 

EPSFKAGPG VEDJL WRLr PALUisJrji 1 UULbti 

LDRCVAFIGQARAEGRAVLVHCHAGVSRSV 

A1ITAFLMKTDQLPFEKAYEKLQILKPEAKMN 

EGFEWQLKLYQAMGYEVDTSSAIYKQYRJLQ 

KVTEKYPELQNLPQELFAVDPTTVSQGLKDE 

VLYKCRKCRRSLFRSSSILDHREGSGPIAFAH 

KRMTPSSMLTTGRQAQCTSYFIEPVQWMESA 

LLGVMDGQLLCPKCSAKLGSi 7 NW r V r GEQCSC 

GRWITPAFQIHJ^RVJUfaMKJLr VHj&v^ i OKi 


358 


1708 


A 


3127 


816 


139 


EVETLGPRTPGP/EAQSPTPGSCPGWQEPSPGP 

TPPP*LSGPGPQGAPVLGKLLPDPEETPAGKTP 

LGKHFW WGLAr vl oANr brUAAA* Jr Uvj/U-»or Jr 

GGDI7GHMLLQGPPSPFRLQQQ*QTPPGSHSP 

PTANRETNPGPAAAADTRSCWGHKRSWRGW 

RGLAPWRLGFGSPGIP*PAPAGIP/GRPTWEGG 

VPAPPITDCCTI TT? QPPVWP ("itiTT? ATsTfVFT <3W 
JvUAUiJjvrac- J JL 1 KT5i Jr V W KtJNJvuo/VlN ur L*o W 

VQILQ 


359 


1709 


A 


3132 


3 


191 


HEHLLLLLLCVFLVKSQGVNDNEEGFFSARG 
HRPLDKKREDAPNLRPALADVJTVCDYRAQIA 
*AASTPKRAASIAHNAVSCR*AQIA 


360 


1710 


A 


3134 


1 


286 


REPPRPALLFF*DRVSLCCPGWNAVVQSQLT 
AAPTSQVQ/SDSPTFPSSWDYRHVPEYPANFL 
♦RQGFPMLPRLVSNSWAQTVHPPRPPKVLDL 
QA 


361 


1711 


A 


3135 


56 


1449 


PVPAPRVSPSARGAPGRPRLPGVRGPRHS/WA 

AD*RGSRM/PPRAPAPSPTGP/APGGKKVRGR 

VPEDPDAYEPRCSAL*V*PTHVTSPQFCDP*N 

GQIRSYFTVLLRGLNETMLVK/PLCRREP/PEA 

GPGRQSTPAVTRDHRQHEDPRGAGRQWDAD 

PRPS AP/P AE V ATGSRPGRHM WMRLCL AAQQ 

APGLPHRTS1RPGWRRLTEPEAWARRHRRPW 

GQRGAVRPPPQGAAPPPSHQGRRTNTDPSAT 

PRLTVMSRCLAPDLKAPAS GPRGWRRGMPQ 

SS/GALLWTPPPTPRGSHSPRPREAPLRAIHPA 

GPSK/SRAGASGRLPEVIYGWVTLFTPPEAGT 

F/LIPSPT*MSPALVIQPPVPPTQMGLRISGLPR 

QG+PSGAPW+LPGLAQLAFQCHLPHDEVGPP 
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runino aClQ SCqiiGllvG nimimc \s s^jarauc, 

D=Aspartic Acid, E=Glutarnic Acid, 
F=Phenylalanine, GKilycine, H-Histidine, 

i~lso leucine, j%. -U»y a jug, vj utuu i n 

M==Metnionine, N=Asparagine, P=Proline, 
<^=Glutamine, R^Arginine, S^Serine, 
T=Tbreonine, V-VaHne, W=Trypiopban, 
Y=Tyrosine, X=XJnknown, *=Stop codon, 
possible nucleotide deletion, V=possible 
nucleotide insertion 














RNQSPLGNDTLSSGLPMGPRRQVWPLARVG 
GHS SPREPQ VLKKPLWGQTDIAG VGS ASLYP 
DNL 


362 


1712 


A 


3136 


1270 


274 


RVGMVLGTREVGDSTPPPSPPLYPFTGNEFVQ 
HNT W QLSRV Yr aUJ-K. 1 UbSN i Nr l^JbJL* w In AU 
CQM/V*GGSRDWEEGVEEQQVGNKFSSDGR 

LKEGLEGLHGESCSSFLLGPSVAMNMQTAGL 

EMDICDGHFRQNGGCGYVLKPDFLRDIQSSF 

HPEKPISPFKAQTLLNQVISVQQLPKVDKTBvE 

iJol V Ui L Vlv V V^ir *»J V ISJuLs l 1 IN I V J21N in VJ 

FNPYWGQTLCFRVLGPDFPMLRFGKMDYDW 
KSKNDLLGKTPCPGTCMQQGYRHIHLLSKDG 
ISLRPASIFVYICIQEGLEGDES 


363 


1713 


C 


3139 


60 


248 


XjTPAriQVYVtf'Qfc/rP^F^K'TifVT MPT PTCWT2YHFVTA 

jvJLr/VvJo I UJS.01YLT of OiSJPv V J-»IN XV VYM XJLJ V Ln 

PAMNESPLAPHLHQHLVFSVFQVLTILIGV** 


364 


1714 


A 


3140 


57 


418 


safktlqlpafslyfdlgslkllilrihtsivk: 

gltsgliqhfhspsscqfpllrgppfprqpplgi 
sgaslcpvlsppr*plqpssl 


365 


1715 


A 


3145 


122 


413 


llpypslf vflrqchf vt\rlecn g ws ahcn 
lhlpgssdspasas*vagttgvchhtrlif\vf 
lv*tgfhyvaqaglellta*s\ppqlpkwgl 

OA 


366 


1716 


A 


3150 


247 


2 


vgeklhdirfgndfdmtpkaqatkekidkln 
fikikklciegyy/nrepqngrkifanyvs\dk 
glmatiyeellklsnkliq 


367 


1717 


A 


3152 


3 


2367 


qklkqnqpkrahvedggsrskqgneqskkt 

pieksdfaaathprafylskpdetpnawmsd 

sgtgltywkleekdmhhslpetlektfislss 

tdvspnqvltldptlhmkpkqqisg1qphglp 

nalddrisfspdsvlepsmsspsdidsfsqasn 

vtsqlpgfpkypshtkaspvdswknqtfqne 

srtsstfpsvytrrsndisvntvdeentvmvas 

asvsqsqlpgtansvpecisltsledpvilskir 

qnlkekharhiadlrayyeseinslkqklea 

keisgvedwkjtoqilvdrcgqldsalheats 

rvrtlenknnlleie vndlrerfs aas s aski 

lqer1eemrtsskekdntiirlksrlqdleeaf 

enayklsddkeaqlkqenkmfqdllgeyes 

lgkehrrvkdalnttenklldaytqisdlkr 

miskleaqvkqyehenmlslrhnsrihvrps 

jVrviN 1 1 • r-\ 1 V OIVIvJV W 1 . 1 r VJ/t-Ci 1 OAJT 1 V^i ImU X 

QDSNVDNQLEETCSLGHRSPLEKDSSP/GSSST 

SLLIKKQRETSDTPIMRALKELDEGKIFKNWG 

TQTEKEDTSNSLL*/INPRQTETSVNASRSPEK 

CAQQRQKRLNSASQRSSSLPPSNRKSSTPTKR 

EIMLTPVTVAYSPKRSPKENLSPGFSHLLSKN 

ESSPIREKTYSEKATDNHVNHSSCPEPVPNGV 

KKVSVRTAWEKNKSVSYEQCKPVSVTPQGN 

DFEYTAK.IRTLAETERFFDELTKEKDQIEAAL 

SRMPSPGGRITLQTRLNQVKCLSLNLL 


368 


1718 


A 


3163 


2 ' - 


2350 


" EFKSGGCGAGLVAAGAVLVLYPASRAGERT 
RVPGSPAPSSLPLHSPGACGTEVDMDPQRSPL 
LEVKGNIELKRPLTJCAPSQLPLSGSRIXRRPDQ 
MEDGLEPEKKRTRGLGATTKITTSHPRVPSLT 
TVPQTQGQTTAQKVSKKTGPRCSTAIATGLK 
NQKPVPAVPVQKSGTSGVPPMAGGKKPSKRP 
AWDLKGQLCDLNAELKRCRERTQTLDQENQ 
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Amino acid sequence (A-Alanine OCystcinc, 
D=Aspartic Acid, E=01utamic Acid, 
F=Phenylalanine, G=Glycine, H=Hisridine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=5erine a 
^Threonine, V-Valine, W^Tryptophan, 
Y=Tyrosinc, X=Unknown, *= t Stop codon, 
A=po5sible nucleotide deletion, V=possible 
nucleotide insertion 














QLQDQLRDAQQQVKALGTERTTLEGHLAKV 

QAQAEQGQQELKNLRACVLELEERLSTQEGL 

VQELQKKQVELQEERRGLMSQLEEKERKLQT 

SEAALSSSQAEVASLRQETVAQAALLTEREER 

mGl^MERRRLHNQLQELKGNIRVFCRVRPV 

LPGEPTPPPGLLLFPSGPGGPSDPPTRLSLSRSD 

ERRGTLSGAP APPTRHDFSFDRVFPPG SGQDE 

VFEEIAMLVQSALDGYPVCIFAyGQTGSGKTF 

TMEGGPGGDPQLEGLIPRALRHLFSVAQELSG 

QGWTYSFVASYVEIYNETVRDLLATGTRKGQ 

GGECEIRRAGPGSEELTVTNARYVPVSCEKEV 

DALLHLARQNRAVARTAQNERSSRSHSVFQL 

Q1SGEHSSRGLQCGAPLSLVDLAGSERLDPGL 

ALGPGERERLRETQAINSSLSTLGLVMALSN 

KESHWYRNSKLTYLLQNSLGGSAKMLMFV 

NISFLEENVSESLNSLRFASKVEPSVLFGTAQS 

NRKWKTDPDLCVCVCVCVCVCVCVCVCVP 

MSMYRVRGGRVAGGCFIGWRAPCPRAIK 


-369 


1719 - 


A 


3165 


365 


12 


GYTSQGRWID1ERGPLTANTESLHENNFNALP 
GYIRKIE*I*IYKKN*INFGGVGLLNIVKIS1LS/K 
IYRTOAIPVKILTRFFINLDKLILKFVLKTK1AK 
NRIKTFYIMRRKKLGDSS 


370 


1720 


A. 


3170 


393 


42 


GAS1SPSAVIDGVEGLKPMQEQEAQEAGPCLD 
* HMAPEQ W V APRXRLLFRLIFS VLHALIIAAAA 
QSSAEEDEDPRN*GQSSEDQAPNQNGLTVIVH 
RVHVPLGAAATVPVHRSHFPR 


371 


1721 


A 


3173 


770 


510 


GNGGCGLSQIPPSHLGAFSRGSLLSRGVDPRGP 

PPHPVCFFVFWE\QGFTVLARMVS1S*PCDPP 

ALASQSAGITGVSHLARPQNLYF 


372 


1722 


A 


3180 


381 


76 


RVLHHDNVPAHSSPQKRE1SQEFQLEIRHLP* S 
PDLAPSGCFLFLNLKNIFK\GTHFSLVDNVKK 
TVSTWLH/SQNAQFYKDRLNGWYHCLQKCL 
QHY*AYVEK 


373 


1723 


A 


3181 


410 


14101 


RREVAGPEGKGLLLASAHTMLTPPLLLLLPLL 

SALVAAAEDAPKTCSPKQFACRDQ]TCISKGW 

RCDGERDCPDGSDEAPEICPQSKAQRCQPNE 

HNCXGTELCVPMSRLCNGVQDCMDGSDEGP 

HCRELQGNCSRLGCQHHCVPTLDGPTCYCNS 

SFQLQADGKTCKDFDECSVYGTCSQLCTNTD 

GSFICGCVEGYLLQPDNRSCKAKNEPVDRPP 

VLLIANSQNILATYLSGAQVSTITPTSTRQTTA 

MDFSYANETVCWVHVGDSAAQTQLKCARM 

PGLKGFVDEHTMSLSLHHVEQMAIDWLTGN 

FYFVDDIDDRIFVCNRNGDTCVTLLDLELYNP 

KGIALDPAMGKVFFTDYGQIPKVERCDMDG 

QNRTKLVDSKIVFPHGITLDLVSRLVYWADA 

YLDYTEWDYEGKGRQTIIQGILIEHLYGLTVF 

ENYLYATOSDNANAQQKTSVIRVNRFNSTEY 

QWTRVDKGGALHIYHQRRQPRVRSHACEN 

DQYGKPGGCSD1CLLANSHKARTCRCRSGFS 

LGSDGKSCKKPEHELFLVYGKGRPGHRGMD 

MGAKVPDEHMIPIENLMNPRALDFHAETGFI 

YFADTTSYLIGRQKIDGTERETILKDGIHNVE 

GVAVDWMGDNLYWTDDGPKKT1SVARLEK 

AAQTRKTLIEGKMTHPRAIVVDPLNGWMYW 

TD WEEDPKD SRRGRLERA WMD G SHRDIF VT 

SKTVLWPNGLSLDIPAGRLYWVDAFYDRIETI 

LLNGTDRKIVYEGPELNHAFGLCHHGNYLFW 

TEYRSGSVYRLERGVGGAPPTVTLLRSEVRPPI 



169 



WO 01/57188 



PCT/US01/03800 



SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


ID NO: 
in 

USSN 
09/496 
914 


rreuiciea 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


rreuidcu cnu 

nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine C"*Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, GKJlycine, H=Histidme, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q^GJutamine, R=Arginine, S=Serine, 
T=Thxeonine, V=Valinc, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *«Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














FEIRMYDAQHQQVGSNKCRVNNAGCSSLCL 
ATPGSRQCACAEDQVLDADGVTCLANPSYVP 
PPQCQPGEFACANSRCIQERWKCDGDNDCLD 
NSDEAPALCHQHTCPSDRFKCENNRCIFNRW 
LCDGDNDCGNSEDESNATCSARTCPPNQFSC 
ASGRCIPISWTCDLDDDCGDRSDESASCAYPT 
CFPLTQFTCNNGRC1NINWRCDNDNDCGDNS 
DEAGCSHSCSSTQFKCNSGRCIPEHWTCDGD 
NDCGD Y SDETHANCTNQ ATRPPGG CHTDEF 
QCRLDGLCIPLRWRCDGDTDCMDS SDEKSCE 
GVTHVCDPSVKFGCKDSARCISKAWVCDGD 
NDCEDNSDEENCESLACRPPSHPCANNTSVC 
LPPDKLCDGNDDCGDGSDEGELCDQCSLNN 
GGCSHNCSVAPGEGIVCSCPLGMELGPDNHT 
CQIQSYCAKHLKCSQKCDQNKFSVKCSCYEG 
WVLEPDGESCRSLDPFKPF1IFSNRHEIRRIDLH 
KGDYSVLWGUOT1ALDFHLSQSALYWTDV 
VEDKIYRGKLLDNGALTSFEWIQYGLATPEG 
LAVDWIAGNIYWVESNLDQIEVAKLDGTLRT 
TLLAGDIEHPRA1ALDPRDGILFWTDWDASLP 
RIEAASMSGAGRRTVHRETGSGGWPNGLTV 
DYLEKRILWEDARSDAIYSARYDGSGHMEVL 
RGHEFLSHPFAVTLYGGEVYWTDWRTNTLA 
. KANKANO'GHNVTVVQRTNTQPFDLQVYHPSR 
QPMAPNPCEANGGQGPCSHLCLINYNRTVSC 
ACPHLMKLHKDNTTCYEFKKFLLYARQMEIR 
GVDLDAPYYNYnSFTWDIDNVTVLDYDARE 
QRVYWSDVRTQADCRAFINGTGVETVVSADL 
PNAHGLAVDWVSRKLFWTSYDTNKKQINVA 
RLDGSFKNAWQGLEQPHGLWHPLRGKLY 
WTDGDNISMANMDGSNRTLLFSGQKGPVGL 
AIDFPESKLYWISSGNHTINRCNLDGSGLEVID 
AMRSQLGKATALAMGDKLWADQVSEKM 
GTCSKADGSGSWLRNSTTLVMHMKVYDESI 
QLDHKGTNPCSVNNGDCSQLCLPTSETTRSC 
MCTAGYSLRSGQQACEGVGSFLLYSVHEGIR 
GPLDPNDKSDALVPVSGTSLAVGIDFHAEND 
TrYWVDMGLSTISRAKRDQTWREDVVTNGIG 
RVEGIAVDWIAGNIYWTDQGFDVIEVARLNG 
SFRYWISQGLDKPRAITVHPEKGYLFWTEW 
GQYPRIERSRLDGTERWLVNVSISWPNGISV 
DYQDGKLYWCDARTDKIERIDLETGENREW 
LSSNNMDMFSVSVFEDFIYWSDRTHANGSIK 
RGSKDNATDSVPLRTGIGVQLKDIKVFNRDR 
QKGTNVCAVANGGCQQLCLYRGRGQRACA 
CAHGMLAEDGASCREYAGYLLYSERTILKSI 
HLSDERNLN AP VQPFEDPEHMKN VI AL AFD Y 
RAGTSPGTPNRIFFSD1HFGNIQQINDDGSRRIT 
IVENVGSVEGLAYHRGWDTLYWTSYTTSTIT 
RHTVDQTRPGAFERETVITMSGDDHPRAFVL 
DECQNLMFWTOWNEQHPSIMRAALSGANVL 
TLIEKDIRTPNGLAIDHRAEKLYFSDATLDKIE 
RCEYDGSHRYVILKSEPVHPFGLAVYGEHIF 
WTDWVRRAVQRANKHVGSNMKLLRVDIPQ 
QPMGIIAVANDTNSCELSPCRINNGGCQDLCL 
LTHQGHVNCSCRGGRILQDDLTCRAVNSSCR 
AQDEFECANGECINFSLTCDGVPHCKDKSDE 
KPSYCNSRRCKKTFRQCSNGRCVSNMLWCN 
GADDCGDGSDEIPCNKTACGVGEFRCRDGTC 
1GNSSRCNQFVDCEDASDEMNCSATDCSSYF 
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D=»Aspartic Acid, E=GIutamic Acid, 
^Phenylalanine, G<31ycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, 
M= s Methionine,N=Asparagine, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V«Valine, W^Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
^possible nucleotide deletion, \=possiMe 
nucleotide insertion 














RLGVKGVLFQPCERTSLCYAPSWVCDGAND 

CGDYSDERDCPGVKRPRCPLNYFACPSGRCIP 

MSWTCDKEDDCEHGEDETHCNKFCSEAQFE 

CQNHRCISKQWLCDGSDDCGDGSDEAAHCE 

GKTCGPSSFSCPGTHVCVPERWLCDGDKDCA 

DGADESIAAGCLYNSTCDDREFMCQNRQCIP 

KHFVCDHDRDCADGSDESPECEYPTCGPSEF 

RCANGRCLSSRQWECDGENDCHDQSDEAPK 

NPHCTSPEHKCNASSQFLCSSGRCVAEALLCN 

GQDDCGDSSDERGCHINECLSRKLSGCSQDC 

EDLKIGFKCRCRPGFRLKDDGRTCADVDECS 

TTFPC S QRCINTHG S YKCLC VEGYAPRGGDP 

HSCKAVTDEEPFLIFANRYYLRKLNLDGSNY 

TLLKQGLNNAVALDFDYREQMTYWTDVTTQ 

GSMIRRMHLNGSNVQVLHRTGLSNPDGLAV 

DWVGGNLYWCDKGRDTEEVSKLNGAYRTVL 

VSSGLREPRALWDVQNGYLYWTDWGDHSL 

1GRI GMD G SSRS VI VDTKTTWPNGLTLD YVTE 

RIYWADAREDYIEFASLDGSNRHWLSQDIPH 

IFALTLFEDYVYWTOWETKSINRAHKTTGTN 

KTLLISTLHRPMDLHVFHALRQPDVPNHPCK 

VNNGGCSNLCLLSPGGGHKCACPTNFYLGSD 

GRTCVSNCTASQFVCKNDKCIPFWWKCDTE 

DDCGDHSDEPPDCPEFKCRPGQFQCSTGICTN 

PAFICDGDNDCQDNSDEANCDIHVCLPSQFK 

CTNTNRCIPGIFRCNGQDNCGDGEDERDCPE 

VTCAPNQFQCS1TKRCIPRVWVCDRDNDCVD 

GSDEPANCTQMTCGVDEFRCKDSGRCIPARW 

KCDGEDDCGDGSDEPKEECDERTCEPYQFRC 

KNNRCVPGRWQCDYDNDCGDNSDEESCTPR 

PCSESEFSCANGRCIAGRWKCDGDHDCADGS 

DEKDCTPRCDMDQFQCKSGHCIPLRWRCDA 

DADCMDGSDEEACGTGVRTCPLDEFQCNNT 

LCKPLAWKCDGEDDCGDNSDENPEECARFV 

CPPNRPFRCKNDRVCLWIGRQCDGTDNCGD 

GTDEEDCEPPTAHTTHCKDKKEFLCRNQRCL 

SSSLRCNMFDDCGDGSDEEDCSIDPKLTSCAT 

NASICGDEARCVRTEKAAYCACRSGFHTVPG 

QPGCQDINECLRFGTCSQLCNNTKGGHLCSC 

ARNFMKTHNTCKAEGSEYQVLYIADDNEIRS 

LFPGHPHSAYEQAFQGDESVRIDAMDVHVKA 

GRWWTNWHTGTISYRSLPPAAPPTTSNRHR 

RQIDRGVTHLNISGLKMPRGIAIDWVAGNVY 

WTDSGRDVIEVAQMKGENR3CTLISGMIDEPH 

AIVVDPLRGTMYWSDWGNHPKIETAAMDGT 

LRETLVQDNIQWPTGLAVDYHNERLYWADA 

KLSVIGSIRLNGTDPIVAADSKRGLSHPFSIDV 

FEDYTYGVTYINNRWKIHKFGHSPLVNLTGG 

LSHASDWLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPP 

PDAPRPGTCNLQCFNGGSCFLNARRQPKCRC 

QPRYTGDKCELDQCWEHCRNGGTCAASPSG 

MPTCRCPTGFTGPKCTQQVCAGYCANNSTCT 

VNQGNQPQCRCLPGFLGDRCQYRQCSGYCE 

NFGTCQMAADGSRQCRCTAYFEGSRCEVNK 

CSRCLEGACWNKQSGDVTCNCTDGRVAPS 

CLTCVGHCSNGGSCTMNSKMMPECQCPPHM 

TGPRCEEHVFSQQQPGH1ASILIPLLLLLIXVL 

VAGVVFWYKRRVQGAKGFQHQRMTNGAM 

NVEIGNPTYKMYEGGEPDDVGGLLDADFAL 
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Y-Tyrosine, X-Unknown, *^Stop codon, 
/possible nucleotide deletion, Y=possible 
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DPDKPTNFTNPVYATLYMGGHGSRHSLASTD 
EKRELLGRGPEDEIGDPLA 


374. 


1724 


A 


3187 


191 


1815 


CLELASAGKIPEESKALSLLAPAPTMTSLMPG 

AGLLPIPTPNPLTTLGVSLSSLGAIPAAALDPNI 

ATLGEIPQPPLMGNVDPSKIDEIRRTVYVGNL 

NSQTTTADQIXEFFKQVGEVKFVRMAGDET 

QPTRFAFVEFADQNSVPRALAFNGVMFGDRP 

LKINHSNNAIVKPPEMTPQAAAKELEEVMKR 

VREAQSFISAAIEPGWLHSTSLCNDFLGCF*RR 

RMYRE* APCTICGTFHLCLIINWDL * LF* A YT A 

K*FFPPRVWKEQ*KKRR\RSRSHTRSKSRSSSK 

SHSRRKRSQSKHRSRSHNRSRSRQKDRRRSK 

SPHKKRSKSRERRKSRSRSHSRDKRKDTREKI 

KEKERVKEKDREKEREREKEREKEKERGKN 

KDRDKEREKDREKDKEKDREREREKEHEKD 

RDKEKEKEQDKEKEREKDRSKEIDEKRKKDK 

KSRTPPRSYNASRRS RSS SRERRRRRSRSSSRS 

PRTSKTIKRKSSRSPSPRSRNKKDKKREKERD 

HISERRERERSTSMRKSSNDRDGKEKLEKNST 

S 


375 


1725 


A 


3192 


415 


101 


AHSSHQTRAILQEFQWDIIRHPPIASPNLALSG 
F\FPNLKKSLRGTHFSSVKK\TTLTWLNSQDP 
WF/FFYP* SPDLQIPSSFR3SIGLNDWYHHSQKC 
PDLDGAYVKK 


376 


1726 


A 


3199 


931 


418 


GV* WCDLGSPQPPPPGFKQFCLGRSSS WD YR 
HVPPHPANFVFLLETGFLHAGQAGL\GDPPAS 
ASQSAGITGVSHTWPKNHLIFYACLVIRSKRI 
K 


377 


1727 


A 


3201 


274 


1285 


KTGYTSRGSPLSPQSSIDSELSTSELEDDSISM 

GYKLQDLTDVQIMARLQEESLRQDYASTSAS 

VSRHSSSVSLSSGKKGTCSDQEYDQYSLEDEE 

EFDHLPPPQPRLPRCSPFQRGIPHSQTFSSIREC 

RRSPSSQYFPSNNYQQQQYYSPQAQTPDQQP 

NRTNGDK/PPKKYA*PSPDAKYNCH* * QH\SSP 

\TTVRNSQSFDSSLHGAGNGISRIQSCIPSPGQL 

QHRVHSVGHFPVSIRQPLKATAYVSPTVQGSS 

NMPLSNGLQLYSNTGIPTPhfKAAASGIMGRS 

ALPRPSLAINGSNLPRSKIAQPVRSFLQPPKPL 

SSLSTLRDGNWRDGCY 


378 


1728 


A 


3202 


112 


1789 


VPGVTESRPSVLRGDHLFALLSSETHQEDPIT 

YKGFVHKVXELDRVKLSFSMSLLSRFVGWG* 

PFKVNFY/TFNRQPLRV\QHRALELTGRWLLW 

PMLFPWAPRDVPLLPSDVKLKLYDRSLESNP 

EQLQ AMRHTVTGTTRP APYIIF GPPGTGKTVT 

LVEAIKQWKHLPKAHILACAPSNSGADLLC 

QRLRVHLPSSIYRIXAPSRDIRMVPEDIKPCCN 

WDAKKGEYVFPAKKKLQEYRVL1TTLITAGR 

LVSAQFPIDHFTHIF1DEAGHCMEPESLVAIAG 

LMEVKETGDPGGQLVLAGDPRQLGPVLRSPL 

TQKHGLGYSLLERLLTYNSLYKKGPDGYDPQ 

FITKLLRNYRSHPTILDIPNQLYYEGELQACA 

DVVDRERFCRWAG\LPRQGFPHFHGVMGKD 

EREGNSPSFFNPEEAATVTSYLKLLLAPSSKK 

GKARLSPRSVGVISPYRKQVEKIRYCITKLDR 

ELRGLDDIKDLKVTCCSTVTPCLPCAPTCPLP 

ETSSSFHSSPRPRPTPAALNRARALPEPLTPGD 

SNLRVWDGIRKPACLTNTSCHS 


379 


1729 


A 


3206 


432 


130 


" "PKAAPSVXLWFPPFL*GSFKPTKGHTXCVXIK 
♦LSTREAXDSXPGRQIAXXRQGGKVETTTAL 
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T-Thrconine, V-Valine, W=Tryptophan, 
Y=Tyrosine, X«Unknown, *-Stop codon, 
/=possible nucleotide deletion, \=possible 
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XK^QSNNKGTRASSYXEPDAXEQWKFPHKKL 
QLPGXTHE 


380 


1730 


A 


3207 


187 


507 


GGTGHPHPARPPLSGVGGCQCSHSKPWTAGS 
PEQRDHPAPHKQIEAGQGLPGPQAWGG*KGP 
AXLLPGPGGGPGPVASLEARAQASSGVTPNG 
GGRTYPYPTFSSGE 


381 


1731 


A 


3225 


1 


840 


GTRPGHLPAPSDGFCV/HL*SIPSWGSF*GESU 

EMQLITSLGLQEFDIARNVLELIYAQTLVW1G1 

FFCPLLPFIQMIMLFIMFYSKMSLMMNFQPPS 

KAWRASQMMTFFIFLLFFPSFrGVLCTLAITI 

WRLKPSADCGPFRGLPLFIHS1YSWIDTLSTRP 

GYLWVWIYRNL1GSVHFFFILTL1VLIITYLY 

WQITEGRKJMIRIXHEQIINEGKDKMFLIEKLI 

KLQDMEKKANPSSLVLERREVEQQGFLHLGE 

HDGSLDLRSRRSVQEGNPRA 


382 


1732 


A 


3238 


256 


38 


LLJVOKVSSTCFSCHLHHHHHHHHRHHgGHNS 
LFFSLKSSSNSSTLPVYLSYNIILVFSKCLVFDF 
LFSNACL 


383 


1733 


A 


3241 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKAD 

KVTMLWNKKATAVLVIASTDVDKTGASYYG 

EQTLHYIATNGESAVVQLPKNGPIYDVVWNS 

SSTEFCAVYGFNWAKATIFNLKCDPVFDFGTG 

PRNAAYYSPHGHILVL AGFGNLILQI* ADAMK 

V WNVKN YKLISKP V ASD ST YF AWCPDGEHIL 

TATCAPRLRVNNGYKIWHYTGSILHKYDVPS 

NAELWQVSWQPFLDGIFPAK'nT YQ AVPSEVP 

NEEPK V AT A YRPP ALRNKPITN SKLHEEEPPQ 

NMKPQSGNDKPLSKTALKNQRKHEAKKAAK 

QEARSDKSPDLAPTPAPQSTPRNTVSQSISGDP 

EIDKJ&UKNLKKKLKAIEQLKEQAATGKQLEK 

NQLEKIQKETALLQELEDLELGI 


384 


1734 


A 


3242 


3 


678 


IRSPAARSPGLETPTCLLFV1AAIAAVFVDSAIP 

RLTQHRPQDGSFPYTILDPPLYLPGQCAPPQP 

LSQCARRVHGEKLRRPTFGPRHRGAGTAKMS 

ASLVRATVRAV SKRKLQPTRAALTLTPS A VN 

KIKQLLKDKPEHVGVKVGVRTRGCNGLSYTL 

EYTKTKGDSDEEVIQDGVRVFIEKKAQLTLL 

GTEMDYVEDKl^SEFVFhn^PNIKGTCGCGES 

FNI 


385 


1735 


A 


3243 


3190 


664 


" "VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPL 
KEEEILPEPGSETPTVASEALAELLHGALLRR 
GPEMGYLPGPPLGPEGGEEETTTniTITTVTT 
TVTSPVLCNNNISEGEGYVESPDLGSPVSRTL 
GLLDCTYS1HVYPGYGEEIQVQTLNLSQEEELL 
VLAGGGSPGLAPRLLANSSMLGEGQVLRSPT 
NRLLLHFQSPRVPRGGGFRIHYQAYLLSCGFP 
PRPAHGDVSVTDLHPGGTATFHCDSGYQLQG 
EETLICLNGTOPSWNGETPSCMASCGGTIHNA 
TLGRJVSPEPGGAVGPNLTCRWVIEAAEGRRL 
HLHFERVSLDEDNDRLMVRSGGSPLSPVIYDS 
DMDDVPERGLISDAQSLYVELLSETPANPLLL 
SLRFEAFEEDRCFAPFLAHGNVTTTDPEYRPG 
ALATFSCLPGYALEPPGPPNAIECVDPTEPHW 
NDTEPACKAMCGGELSEPAGWLSPDWPQS 
YSPGQDCVWGVHVQEEKRILLQVEILNVREG 
DMLTLFDGDGPSARVLAQLRGPQPRRRLLSS 
GPDLTLQFQAPPGPPNPGLGQGFVLHFKEVPR 
NDTCPELPPPEWGWRTASHGDLIRGTVLTYQ 
CEPGYELLGSDILTCQWDLSWSAAPPACQKI 
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M^Methionine, N=Asparagine, P=ProIine, 
Q=Giutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, 
Y^Tyrosine, X=Unknown, +=Stop codon, 
/=possible nucleotide deletion, V=possible 
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MtCADPtiEIANGHRTASDAOFPVGSHVQYRC 
LPGYSLEGAAMLTCYSRDTGTPKWSDRVPKC 
ALKYEPCLNPGVPENQYQTLYKHHYQAGESL 
RFFCYEGFELIGEVTTTCVPGHPSQWTSQPPLC 
KVTQTTDPSRQLEGGNLALAILLPLGLVIVLG 
SGVYIYYTKLQGKSLFGFSGSHSYSPnVESDF 
SNPLYEAGDTREYEVSI 


386 


1736 


A 


3250 


5725 


3984 


GTSTVTMATKKHF SIILNLLGMLLKJKJDN QDT 

RKLLMTWALEVAVVMKKSETYAPLFCLPSF 

HKFCKGLLADTLVEDVN1CLQACSSLHALSSS 

LPDDLLQRCVDVCRVQLVHRGTCIRQAFGKL 

LKSIPLGVFLSNNNHTEIQEISLALRSHMSKAP 

SNTFHPQDFSD/VISFILYGNSHRTGKDNWLE 

RLFYSCQRLDKRDQSTEPRNLLKTDAVLWQW 

AIWEAAQFWLSKLRTPLGRAQDTFQTffiGIIR 

SLAGHTLNPDQDVSQWTTADNDEGHGNNQL 

RLVLLLQYLENLEKLMYNAYEGCANALTSPP 

KVIRTFLYTNRQTCQDWLTRIRLSIMRVGLLA 

GQPAVTVRHGFDLLTEMKTTSLSQGNELEVSI 

MMVVEALCELHCPEAIQGIAVWSSSIVGKHL 

LWINSVAQQAEGRFEKASVEYQEHLCAMTG 

VDCaSSFDKSVLTLASAGCKSASLKHCLNGE 

SRKSVLSKPTDSSPEVINYLGNKACECYISTA 

DWAAVQEWQNAIHDLKKSTSSTSLNLKADF 

NYIKSLSSFESGKFVECTEQLELLPGENTNLLA 

GGSKEKJODMKKLLRNM 


387 


1737 


A 


3255 


380 


76 


MDIFLYNCKYQVQTEI*NSIQHIMA\SKKLSRF 
LKTYVHNL*AEOTKTLMK*INEDLNKQRDVPY 
S*TARLNKMSIPTKTIFRFKAIYIKIPATYFIET 
NMQ 


388 


1738 


A 


3260 


685 


428 


PQWLGLQVYALPPANFVFFVEMRSTILAQTG 
FELLDSSDLPASASKSAGITCMSHHARTLSLK 
* WPFCLS ATQEKFC*PASEGVA W 


389 


1739 


A 


3269 


1 


332 


LDGYHTPIYMLNRlIRLPAAL*nSDQTGHAL'II 
LTRLETQMINADYQNKLTLDYLLTTDREVYE 
PFNLTNYCLmHNQRLGAYDLG*V*Q/KLAHV 
PVQV+HGFDPEAMFR 


390 - 


1740 


A 


3270 


2 


372 


GRCHDQNKGKS\DGPDAQAEACGGESTYQEL 
LVNQNPIGQPLACRRLTRKIYEGIKKAVKPNH 
SPRGVKKVHKFVNKGEKGIMVLAGDTLG1GV 
YCLLPCMC*DRKLTYAHIPSTTDLGAGAGY 


391 


1741 


A 


3273 


1 


187 


FFQEMLDIMKA1SDMMGKCTYPVLKEDAPRQ 

HVETFFQVEELTRSQEGMKLGENFLMFAMPP 

DDSKESKGK*FFQEMLDIMKAISDMMGKCTY 

PVLKEDAPRQHVETFFQVGINQKSRGHEVRR 

KFPDVCHAPR 


392 


1742 


A 


3281 


901 


521 


" FFFGDGVSPCRQAGV*WHDLDSLQNLPPGFK 
RFSYLSLPSSW\DYRHVLPRQANFCtF/M*RRG 
FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCFALKGCLPRQKEGGTLNLI 


393 


1743 


A 


3283 


385 


3 


RNRSVVPEFVLLGLSAGPQ 1 Q 1 LLr VLr v v 
LLTVMGNLLLLVVINADSCLHTPMYFFLGQL 
SFLDLCHSSVTAPKLLENLLSEKKTISVEGCM 
A* VFF VF ATGGTES SLLAVMAYDRYV A1RTR 
G 


394 


1744 


A 


3284 


575 


1054 


CTKCKADCDTCFNKOTCTKCKSGFYLHLUKC 
LDNCPEGLEANNHTMECVSIVHCEVSEWNP 
WSPCTKKGKTCGFKRGTETRVREIIQHPSAKG 
KLCPPTNETRKCTVQRKKCQKGERGKKGRE 
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RKRKKPNKGESKEAIPDSKSLESSKEIPEQREN 
KQQQ 


395 


1745 


A 


3286 


1 


340 


RVLYVPSMGFCILVAHGWQKISTKSVFKKLS 
WICLSN1V1LTHSLKTFHKNWDWESEYTLFMS 
AIXVhTKNNAKLWNWGHAI^NEKOT 
KYFLQATHVQPDDIGAHMNVGR 


396 


1746 


A 


3293 


1 


172 


GFRAVVMTVKTEAAKGTLTYSRMRGMVAIL 
1AFMKQRRMGLNDFIQKIANNSYACKQ 


397 


1747 


A 


3295 


12 


401 


AEPACGASSCTPPSLRSSSSQSVGPLRPGRPL 

WSEACAFL*AAAPQGPASPCCGLPSGFPRVW 

AQCCPPGGALRFPEGLGSVLSPRRCPQVSRGS 

GLSAVPQEVPSGFLGPGLRACPQEAPSRFLRA 

GLT 


39S 


1748 


A 


3300 


1912 


2768 


KQRRWQNIQRKGPKRYIVIAGNSQSHQPMIFS 

MLRKLPKVTCRDVLPEIRAICIEEIGCWMOSY 

STSFLTDSYLKYIGWTLHDKHREVRVKCVKA 

LKGLYGNRDLTARLELFTGRFKDWMVSMIV 

DREYSVAVEAVRLLILILKNMEGVLMDVDCE 

SVYPIV*ASN*GLASAVGEFLYWKLFYPECEI 

RTMGGREQRQSPGAQRTFFQLLLSFFVESKSH 

SVTQAGVQWQFSAHRDLCLPGSSNSHVSASR 

VAGIAGAHRHTWLIYVFFSWRQGFAVLAGL 

VSNS 


399 


1749 


A 


3301 


536 


2391 


LRSYGCKAPSRISHLHKVFLFLLLPSLLMGYSE 

SPPPITOSWAPFJSLTHHVLSQSQSPLSSNCWI 

CLSTHTQ* FTALPADLLTWTQSNVSLHIS YLAI 

PFLADSFLKPV/L*PGNSAKHLSFKLSSLSMVS 

GRAVALLHLIASGLTSIQTNTASSKPPI\VGY\L 

STQTSFISPPPLCLSRTYPNPAHATMVGQVPQ 

SLCGLIFTL/RTPCRPSILHPNYKIISTSAWQKV 

LCFSGSPTIHTSLHLTTGSSFLSFHPIPGFPAAN 

SALYVSSLKGPPGKNVTIPSPVTGT*QPPHRGS 

N/RLTVDKDNFFLSPKPNSLHQLPSQ\TPYQAL 

TGAALAGSYPIWENENTLSWLPTFTYNFCLST 

PSLFFLCDTN* YLCLPANWSGTCTLVFQAPTI 

NILPPNQTILrSVEASISSSPIRNKWALHLITLLT 

GLGITAALGTGIAGITTSITSYQTLFTTLSNTVE 

DMHTSITSLQRQLDFLVGVILQNWRVLDLLT 

TEKGGTCIYLQEECCFCVNESGIVHIAVRRLH 

DRAAEL*HQVADSWWQGSSLLRWIPWVAPF 

LGPLIFLFLLLMIGPCIFNLVSRFISQRLNCFIQ 

ASMQKHIDNIFHLCHV+YQSLRGNHSEAPEPR 

P 


400 


1750 


A 


3303 


2 


453 


THWRHSSGVPGSTTARRRRRELEIATSDNQE 

YYNRLCQEVTNRERNDQKMLADLDDLNRTK 

KYLEERLIELLRDKDALWQKSDALEFQQKLS 

AEERWLGDTEANHCLDCKREFSWMVRRHHC 

RJCGRIFCYYCCNNYVLSKHGGKKERCC 


401 


1751 


A 


3304 


1 


626 


MAPQHSSLDDKVPQQASTVCFEFQDILQHSQ 

CTEHKDSLWGPGARSQPFGAHNTRLSPDSCP 

EKIVLRALKDSRAGMPEQDKDPGVQENPDD 

QRRVPQGTGDAPSAFRPLWDNGGLSPFVSRP 

GPLERDLHAQRSEVTYNQRSQSSWMSSFPKR 

NAFVSPYSSMGQAQP/GLPKTOPIGESCCWEG 

LSLSTQILG*QKPSKYIPSLCKR 


402 


1752 


A 


3305 


1678 


172 


MELPSGPGPERLFDSHRLPGDCFLLLVLLLYA 
PVGFCLLVLRLFLGIHVFLVSCALPDSVLRRF 
WRTMCAVLGLVARQEDSGLRDHSVRVLISN 
HVTPFDHNIVNLLTTCSTVSESEAESATGRFP 
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GAQXiCAPLSPl^UTlMEDTEALPLTPILYPTCQ 

FFFFUFLN1FLLAFSSPGSQPLLNSPPSFVCWSR 

UrMENlNUKu.bL V JibLKKr CJAo i KJLrr 1 rLLLr 

PEEEATNGREGLLRFSSWPFSIQDWQPLTLQ 

VQRTLVSVWSDASWVSE1X\WSLFVFFTVY 

QVRWLRPVHRQLGEANEEFALRVQQNLVAKE 

LG\QTGTRLTPA\DKAEHMKRQRHPR\LRPQS 

AQSSFPP5PW VLSS/SDVQ IGQ IXOr Rcr KIsor 

CPHV AIGWIPERP WPKTGCCKTLTIHLILL* G 

GPVSFSCPEuDIHPRGT^VPTQQASGLPSFPSYG 

PARGGVL*HPSAQQPLTFA\KSS\WARAGRAL 

QERKQXALYEYARRRFTERRAPGGLD 


403 


1753 


A 


3307 


44 


447 


DPSPSLLAVALGl/RAUbK 1 RbtrrUbs2>r&wji& 
GGASAGLASSPECACGRSHFTCAVSALGECT 
CIPAQWQCDGDNDCGDHSDEDGCILPTCSPL 
DFHCDNGKCIRRSWVCDSDNDCEDDSDEQD 
CPPRECEED 


404 


1754 


A 


3311 


409 


1 


PRHG WGRRVLvjKJuKx'KL^Js. V lsJs>o V isJxi i lrtr 
QDHVQNEEIY AR VLDKF GSNFL SRDN ADLGT 
AFVKFSTLTK*LSALLKNLLQGLSRNVIFTLDS 
LLKGDLKGVKGDLKKPFDKAWKDYETKEAK 
IEKEKREREWR 


405 


1755 


A 


3322 


12 


458 


AAVPVENPWDDrRVKrKVKir 1 WcUClAUyA 

KVLCNDSYGVTIDWSPKGAFIRLTSQSVGNG 

HPASKEWQMVDTIK>TITKVPIIWTYGDMVE 

PRPQMIRPAVGAJECHKELWKILMAUCKIKVIWE 

GKYTKPSQYNPNYMLELAHNDSVW 


. 406 


1756 


A 


3324 


1 


426 


LSMLST1STEHRLSVLWPIWYCCHCPTHLSAV 
MCVLLWALSLLQSILEWMFCSFLFSDVDSDN 
WCQILDFLTAVWLIFLI\LVLCGFTLVLLVRIIC 
GSQKMPLTRLYVTILLTGLVFLFCSLPLSIQ+F 
LLYWIEKDLDDL 


407 


1757 


A 


3328 


213 


1841 


SGDL SP AELMMLTIGD VIKQLIEAHEQGKDID 

LNKVKTKTAAKYGLSAQPRLVDI1AAVPPQY 

RKVLMPKLKAKPIRTASGIAVVAVMCKPHRC 

PfflSFTGNICVYCPGGPDSDFEYSTQSYTGYEP 

TSMRAIRARYDPFLQTRHRIEQLKQLGHSVD 

KVEFTVMGGTFMALPEEYRDYFIRNLHDALS 

GHTSNNIYEAVKYSERSLTKCIGITIETRPDYC 

MKRHLSDMLTYGCTRLEIGVQSVYEDVARD 

T>mGHTVKAVC.hS r HLAKUbu r K. V V AHMMr 

DLFNVGLERDIEQFTEFFENPAFRPDGLKLYP 

TLVIRGTGLYELWKSGRYKSYSPSDLVELVA 

RILALVPPWTRVYRVQRDIPMPLVSSGVEHG 

NLRELALARMKDLGIQCRDVRTREVGIQEIH 

uyim DVr\\/T7T VT? D T\ V\f A \in d WPTTTT CVPHP 
rlN.VKx X \l VJeJj VisJvU I V AJNVJVJ VYErlrJL>D lEiUr 

DQDELIGLLRLRKCSEETFRFELGGGVSIVREL 
HVYGSVVPVSSRDPTKFQHQGFGMLLMEEA 
ERIAREEHG S OKI AVIS G VGTRKYVRKIG YRL 
QGPYMVKMLK 


408 


1758 


A 


3335 


3 


467 


AIASPRAAGIRHELTSTMAAGKNKRLTKGGK 
KGAKKKAV/DN1INIGKTLVTRTQRTKIASDG 
LKGRVFEESLADLQND\TDGYLLRVI*VAFTT 
ERTNQI/REVFNKLIPDSIGKDEKACQSIYPLH 
DDFARKVKMLKKPKFELRKLMELHGEGSS 


409 


1759 


A 


3338 


7 


1252 


PRWRNSARDEILLSFPQNYYIQWLNGSLIHGL 
WNLASLFSNLCLFVLMPFAFFFLESEGFAGLK 
KGIRARILETLGMLLLLALLILGIVWVASALID 
NDAASMESLYDLWEFYLPYLYSCISLMGCLL 
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LLLCTPVGL\SRMFn^GQIXVBCPTnjEDLDE 
QIYJiIl,EEEALQIuTXwAWIRw/KYNIMELE 
QELENVKTUCTKl^RRKKASAWERNLVYPA 
VMVLLLIETS1SVLLVACNILCLLVDETAMPK 
GTRGPGIGNASLSTFGFVGAALEHLIFYLMVS 
SWGFYSLRFFGNFTPKroDnMTBOIGNCVS 
ILVLSSA1PVMSRTLGITRFDLLGDFGRFNWL 
GNFYTVLSYNLlJArVTTIXLVRKJTSAVREE 
LFKALGLHKLHLPNTSRDSETAKPSVNGHQK 
AL 


410 


1760 


A 


3339 


127 


1433 


GSHRFSLASPLDPEYGPYCDTFTMRTLFNLL 

WLALACSPVHTTLSKSDAKKAASBCTLLEKSQ 

FSDKPVQDRGLWTDLKAESWLEHRSYCSA 

KARDRHFAGDVLGYVTPWNSHGYDVTKVFG 

SKFTQISPVWLQLKRRGREMFEVTGLHDVDQ 

GWMRAVRKHAKGL\P*CLGSCLRTGLTMISG/ 

YVLDSEDEEEELSKTWQVAKNQHFDGFWE 

VWNQLLSQKR.VGLIHMLTHLAEALHQARLL 

ALLVIPPAITPGTDQLGMFTHKEFEQLAPVLD 

GFSLMTYDYSTAHQPGPNAPLSWVRACVQV 

LDPKSKWRSKILLGLNFYGMDYATSKDAREP . 

WGARYIQTLKDHRPRMVWDSQVSEHFFEY 

KKSRSGRHVVFYPTLKSLQVRLELARELGVG 

VSI WELGQGLD YFYDLL* VGIAASA VDVFFSK 

PWSE 


411 


1761 


A 


3342 


74 


2701 


VATRKLAKGFTQFAKMTEGTKKTSKKFKFFK 

FKGFGSFSNLPRSFTLRRSSASISRQSHLEPDTF 

EATQDDMVTVPKSPPAYARSSDMYSHMGTM 

PRPSIKKAQNSQAARQAQEAGPKPNLVFGGV 

PDPPGLEAAKEVMVKATGPLEDTPAMEPNPS 

AVEVDPIRKPE VFTGD VEEERPPRD VH SERAA 

GEPEAGSDYVKFSKEKYILDSSPEKLHKELEE 

ELKLSSTDLRSHAWYHGRIPREVSETLVQKN 

GDFLIRDSLTSLGDYVLTCRWRNQALHFKJN 

KVWKAGESYTHIQYLFEQESFDHVPALVRY 

HVGSRKAVSEQSGAIIYCPVNRTFPLRYLEAS 

YGLGQGSSKPASPVSPSGPKGSHMKRRSVTM 

TDGLTADKVTRSDGCPTSTSLPRPRDSIRSCA 

LSMDQIPDLHSPMSPISESPSSPAYSTVTRVHA 

APAAPSATALPASPVARRSSEPQLCPGSAPKT 

HGESDKGPHTSPSHTLGKASPSPSLSSYSDPDS 

GHYCQLQPPVRGSRE WAATETSSQQ ARS YGE 

RLKELSENGAPEGDWGKTFTVPIVEVTSSFNP 

ATFQSLLIPRDNRPLEVGLLRKVKELLAEVDA 

Kl LAKiiV I KVDLLVAKiLGVTKEMQTLMGV 

RWGMELLTLPHG\RKLRLDLLERFHTMSIML 

AVDILGCTGSAEERAALLHKTIQLAAELRGT 

MGNMFSFAAVMGALDMAQISRLEQTWVTLR 

QRHTEGAILYEKKLKPFLKSLNEGKEGPPLSN 

TTFPHVLPLITLLECDSAPPEGPEPWGSTEHGV 

EVVLAHLEAARTVAHHGGLYHTNAEVKLQG 

FOARPFT LFVF^TFFOMRT T Wfi^riOA^^OA 

RRYEKFDKVLTALSHKLEPAVRSSEL 


412 


1762 


A 


3347 


1 


898 


IDRAAECRTKPLPMAVSIRGNAD SIV ACL VLM 

VLYLIKXRLVACAAVFYGFAVHMKIYPETYI 

LPITLHLLPDRDNDKSLRQFRYTFQACL*ELL 

KRLCNRTALMFVAVAGLTFFALSFGFYYEYG 

WEFLEHTYFYHLTRRDIRHNFSPYFYMLYLT 

AESKWSFSLGIAAFLPQLILLSAVSFAYYRDL 

WCWFLHTSIFVTFNKVCTSQYFLWYLCLLPL 



177 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


NO: of 
peptide 
seq- 
uence 


SSflCL 

hod 


ID NO: 
in 

09/496 
914 


Pre/I if trti 

beginning 
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F=Phenylaianine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L— Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
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VMPLVRMPWKIO^VVIXMLWHGQAMWLAP 
AYVLEFQGKNTFLFIWLAGLFFIXINCSILIQII 
SHYKEEPLTERDCYD 


413 


1763 


A 


3361 


3 


474 


PIPVRWNSLEGRLLRGYEQHANDGKDYISRN 

♦DLRSWTAADMAAQrTKRKWEAEEFAEQIKA 

YLEGTCVER/LRTHLENGKETLQLTEQSSQFn 

PIVGIVAGLVLLGAWTGAWSAVMCRKKNS 

GHFLPTDRVSYSEAASSDHAQGSDVSLTACK 

V 


414 


1764 


A 


3363 


148$ 


453 

• 


HQILELKKKTLKTYNPDYDEDLVQEASSEDVL 
GVHMVDKDTERDIEMKRQLRRLRELHLYST 

PEILSETLPGSVKKRVCFPSEDHLEEFIAEHLP 

EASNQSLLTV AHAD AGTQTNGDLEDLEEHGP 

GQTVSEEATEVHMMEGDPDTLAELLIRDVLQ 

ELSSYNGEEE\DPEEVKTSLGVPQRGDLEDLE 

EHVPGQTVSEEATGVHMMQVDPATLAKSDL 

EDLEEHVPEQTVSEEATGVHMMQVDPATLA 

KQLEDSTITGSHQQMSASPSSAPAEEATEKTK 

VEEEVKTRKPKKKTRKPSKKSRWNVLKCWD 

IFNIF 


415 


1765 


A 


3369 


431 


315 


IPWSWVGRLSVRKMSILF*LTYNYNAILNKTP 
PSFSPSL 


416 


1766 


A 


3373 


42 


651 


RQEKMGLGEIGASGVLRSMLKERKKQNMKG 
NGNVTLTPLLPAVQCGCHLQPAGRSPLPSSHS 
APGLCSPLHPLQPQQEASTCPSGTLQGREKAA 
PGQGRFLCSLWAGGAGA\PGERGAEGRGPSD 
QAFDFKSGPWLFPPGLGAPAEVRLHNVPHNL 
RRFPLP*ARGK*PPNSGCPWSEGRAKQPLSCG 
PKPQCSLPSQVPGDTH 


417 


1767 


A 


3382 


2 


2061 


EAQDPRACGPDAGGRFAARDAPGNSLRPPPS 

SPP/GWPGQLRLLPRVPGSELRCGKPERGRLP 

ASPPGKIRGWPPGISKRPGLGGRSFPPGFAPRT 

WRPEARGPSVQSLPPIFSPQSAQTTAR*RPGAP 

KNAGRCGGA\RGPRLSLGPPPGPPPAPALPAR 

ASAGAGAAAAALAVGGVRGAGGARGTGGY 

GHCSGR/PTGRTGPGPQGPGPPMPARPR* AS\S 

TRGSRRGPGSRPARAAAAPRAGDHGRRPVRV 

HLRQHTAV*EPRLGDATAPPGGAAGPGAPAP 

R\GPGWDCALLPSPGPRSPRAVGCAEPEIWDP 

SPRRGTSPVPSVRSLRSEPANPRLGLPALLNSY 

PLKGPGLPPPWGPRTQTGHVnTVQPSGSCEEH 

SKST D/RGPWGAPPWGPSSSGLCSPKLATAGP 

PQSWGLCQIGRRRGLGGPGLKRGET/GLL+ GC 

SMDHANRTKGPGVPTSNRCFSHIPGXGDGCSD 

HSSCEGHPDLHAGREMPAAPGLSELERVRFT 

VGCGGLASGISSASVSGLSPNRAGGPGQGDW 

EMYPVSWQTQESGGQG/SPKTGR*VGMLQA 

GAGSLQGGTGDGVWGLWEDGP/RG*DSPLPS 

GTGTEP*TPTTSIPFFPQPSGVYPSRATLLPMPS 

Y*ALGPSANKSEKPLLSFLYRGLCCRISLQLA 

KGIGQLSEIPLLNVETAFWSMWVTYFRK 


418 


1768 


A 


3398 


304 


2121 


EEEEEEEDEDDDDNNEEEEFECYPPGMKVQV 
RYGRGKNQKMYEASIKDSDVEGGEVLYLVH 
YCGWNVRYDEWIKADKIVRPADKNVPKIKH 
RKKIKKKLDKEKDKDEKYSPKNCKPPALGPN 
PPFQTNPISWKWYPKLDLTDAKNSDTAHIKSI 
EITSILNGLQASESSAEDSEQEDERGAQDMDN 
NGKEESKIDHLTNNRNDLISKEEQN SS SLLEE 
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NKVHADLVISKPVSKSPERLRKDIEVLSEDTD 

YEEDEVTKKRKDVKKDTTDKSSKPQIKRGKR 

RYCNTEECLKTOSPGKKEEKAKNKESLCMEN 

SSNSSSDEDEEETKAKMTPTKKYNGLEEKRK 

SLRTTGFYSGFSEVAEKRIKLLNNSDERLQNS 

RAKDRKDVWSSIQGQWPKKTLKELFSDSDTE 

AAASPPHPAPEEGVAEESLQTVAEEESCSPSV 

ELEKPPPVNVDSKPIEEKTVEVNDRKAEFPSS 

GSNFSA*IPLPYLHLNRLHQSL*QKGSRQQSS 

VTVSEPLAPNQEEVRSIKSETDSTIEVDSVAGE 

LQDLQSERE*LASRF*CQCEIXQ* * SARTRTS* 

KSLYRSEKSERCSGRRKFIKKAEKKP* SNSGK 

QQKEGK 


419 


1769 


A 


3399 


206 


463 


QRECLSMGQAGIQIGDACWELYCLEHGIQP 
NGWLDTQQDQLENAKMEHTNASFDTFFCE 
TRAGKHWRA1JFVDLEPTVIDGIR 


420 


1770 


A 


3408 


1010 


685 


RRLSFFF* I WSSVLVTQARVQ WRDLGSPQPLP 
PGFKRFSCLSLPSSWDYRHPSPRPVNF/HVFLV 
VMGFHHVGQAGLELLTSGDLPALASQSARIT 
GVNHCAQPRGHFH 


421 


1771 


A 


3409 


355 


1326 

• 


ADSNLIESCWQELGLGPWGGDWRVEQVGAS 

ASLRFPREVCSIRFLFTAVSLLSLFLSAFWLGL 

LYLVSPLENEPKEMLTLSEYHERVRSQGQQL 

QQLQAELDKLHKEVSTVRAANSERVAKLVF 

QRLNEDFVRKPDYALSSVGASIDLQKTSHDY 

ADRNTAYFWNRFSFWNYARPPTVILEPHVFP 

GNCWAFEGDQGQWIQLPGRVQLSDITLQHP 

PPSVEHTGGANSAPRDFAVFFLLSFFTHQGLQ 

VYDETEV SLGKFTFD VEKSEI QTFHLQNDPP A 

AFPK VKIQIL SNWGHPRFTCL YRVRAHGVRT 

SEGAEGSAQGPH 


422 


1772 


A 


3412 


2 


421 


EFDAQPSIGALWFKRP*ATTGSDPGPKRGMN 
YLVSCSMRSPES GKGEPGTARD YTPMGRPPP 
PVPSVSPGPLPGSLAIAPHSPEPHPWEQQPPRG 
QARSPPGGWLGSAT/RVRRPHNHP/RGH/HSP 
VDTAGAPASPGPDVCE 


423 


1773 


A 


3420 


91 


706 


DAQRAIYSSVGPAVSLRQRQQDGAVKESGR/ 
RGGVRSFSRAAAAMAFIECVGDAIPAVEVFEG 
EPGNKVNLAELFKGKKGVLFGVPGAFTPGCS 
KTHLPGFVEQAEALKAKGVQVVACLSVNDA 
FVTGEWGRAHKAEGKVRLLADPTGAFGKET 
DLLLDDSLVS1FGNRRLKRFSMWQDGIVKA 
LNVEPDGTGLTCSLAPNnSQL 


424 


1774 


A 


3421 


4 


76SS 


RQVTRVGTRVLGSTTAAVFLSVEDDNDNAPQ 

FSEKRYWQVREDVTPGAPVLRVTASDRDKG 

SNAVVHYSIMSGNARGQFYLDAQTGALDW 

SPLDYETTKEYTLRVRAQDGGRPPLSNVSGL 

VTVQVLDINDNAPIFVSTPFQATVLESVPLGY 

LVLHVQAIDADAGDNARLEYRLAGVGHDFP 

FTINNGTGWISVAAELDREEVDFYSFGVEAR 

DHGTPALTASASVSVTALDVNDNNPTFTQPE 

YTVRLNEDAAVGTSVVTVSAVDRDAHSV1TY 

QITSGNrRNRFSITSQSGGGLVSLALPLDYKLE 

RQYVLAVTASDGTRQDTAQIWNVTDANTH 

RPWQSSHYTVNVNEDRPAGTTVVLISATDE 

DTGENARTTYFMEDSIPQFRIDADTGAVTTQA 

ELDYEDQVSYTLA1TARDNGIPQKSDTTYLEI 

LVNDVNDNAPQFLRDSYQGSVYEDVPPFTSV 

LQISATDRDSGLNGRVFYTFQGGDDGDGDFI 
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"VESTSG1VRTLRRLDRENVAQYVLRAYAVDK 
GMPPARTPMEVTVTVLDVNDNPPVFEQDEFD 
VFVEENSPIGLAVARVTATDPDEGTNAQIMY 
QIVEGNPEVFQLDIFSGELTALVDLDYEDRPE 
YVLVIQATSAPLVSRATVHVRLLDRNDNPPV 
LGNFEOJ^YVTNRSSSFPGGAIGRVPAHDP 
DISDSLTYSFERGNELSLVLLNASTGELKLSR 
ALDNNRPLEAIMSVLVSDGVHSVTAQCALRV 
TIITDEMLTHSITLRLEDMSPERFLSPLLGLFIQ 
AVAATLATPPDHVWFNVQRDTDAPGGHILN 
VSLSVGQPPGPGGGPPFLPSEDLQERLYLNRS 
LLTAISAQRVLPFDDMCLREPCENYMRCVSV 
LRFDSSAPFIASSSVLFRPIHPVGGLRCRCPPGF 
TGDYCETEVDLCYSRPCGPHGRCRSREGGYT 
CLCRDGYTGEHCEVSARSGRCTPGVCKNGGT 
CVNLLVGGFKCDCPSGDFEKPYCQVTTRSFP 
AHSFITFRGLRQRFHFTLALSFATKERDGLLL 
YNGRFNEKHDFVALEVIQEQVQLTFSAGEST 
TTVSPFVPGGVSDGQWHTVQLKY.YNKPLLG 
QTCLPQGPSEQKVAVVTVDGCDTGVALRFGS 
VLGNYSCAA\QGTQGGSKKSLDLTGPLLLGG 
VPDLPESFPVRMRQFVGCMRNLQVDSRHIDM 
ADFIANNGTVPGCPAKKNVCDSKTCHNGGTC 
VNQWDAFSCECPLGFGGKSCAQEMANPQHF 
LGSSLVAWHGLSLPISQPAVYLSLMFRTRQAD 
GVLLQAITRGRSTITLQLREGHVMLSVEGTGL 
QASSLRLEPGRANDGDWHHAQLALGA1GGP 
GHAILSFDYGQQRAEGNLGPRLHGLHLSNITV 
GGIPGPAGGVARGFRGCLQGVRVSDTPEGVN 
SLDPSHGESINVEQGCSLPDPCDSNPCPANSY 
CSNDWDSYSCSCDPGYYGDNCTNVCDLNPC 
EHQSVCTRKPSAPHGYTCECPPNYLGPYCET 
RIDQPCPRGWWGHPTCGPCNCDVSKGFDPDC 
NKTSGECHCKENHYRPPGSPTCLLCDCYPTG 
SLSRVCDPEDGQCPCKPGV1GRQCDRCDNPF 
AEVTTNGCEVNYDSCPRAIEAGIWWPRTRFG 
LPAAAPCPKGSFGTAVRHCDEHRGWLPPNLF 
NCTSITFSELKGFAERLQRNESGLDSGRSQQL 
ALLLRNATQHTAGYFGSDVKVAYQLATRLL 
AHESTQRGFGLSATQDVHFTENLLRVGSALL 
DTANKRHWELIQQTEGGTAWLLQHYEAYAS 
A1AQNMRHTYLSPFTIVTFNIVISVVRLDKGN 
FAGAKLPRYEALRGEQPPDLETTVILPESVFR 
ETPPWRPAGPGEAQEPEELARRQRRHPELSQ 
GEAVASVIIYRTLAGLLPHNYDPDKRSLRVPK 
RPIINTPWS1SVHDDEELLPRALDKPVTVQFR 
LLETEERTKPICVFWNHSILVSGTGGWSARGC 
EVWRNESHVSCQCNHMTSFAVLMDVSRRE 
NGEILPLKTLTYVALGVTLAALLLTFFFLTLL 
RILRSNQHGIRRNLTAALGLAQLVFLLGINQA 
DLPF ACT VI AILLHFL YLCTF S W ALLE ALHL Y 
RALTEVRDVNTGPMRFYYMLGWGVPAFITG 
LAVGLDPEGYGNPDFCWLSIYDTLIWSFAGP 
V AF A VSM S VFL YIL AARA S C AAQRQGFEKKG 
PVSGLQPSFAVLLLLSATWLLALLSVNSDTLL 
FHYLFATCNCIQGPFIFLSYWLSKEVRKALK 
LACSRKPSPDPALTTKSTLTSSYNCPSPYADG 
RLYQP\YGDSAGSLHSTSRSGKSQPSYIPFLLR 
EESALNPGXQGPPGLGGIPGR/LCFLGRFKDQQ 
HVDS*TRDFDSDLSLEDDQSGSYASTHSSDSEE 
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Amino acid sequence (A~Alanine OCysteine, 
D=Aspartic Acid, EOlutamic Acid, 
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EEEEEEEBAAFPGEQGWDSLLGPGAERLPLHS 
TPKDGGPGPGKAPWPGDFGTTAKESSGNGAP 
EERLRENGDALSREGSLGPLPGSSAQPHKGIL 
KKKCLPTISEKSSLLRLPLEQCTGSSRGSSASE 
GSRGGPPSRPPPRQSLQEQLNGVMPIAMSIKA 
GTVDEDSSGSEFLFPNFLH 


425 


1775 


A 


3429 


155 


1417 


GEPAVQSCDCGCTQRSCPWLLVAPGLLSSSSS 

RAASVREAEDAPLQPASIHFVSQGSRGPEGSL 

GSAECLPGDPLGARRATRAHSPVPGPPPSLPA 

AGTAVKRGLQPG* GA/GATSTPGTGAATGGL 

CGPAWAAPSAVGPCCCCPSISTTPSQMRSARP 

SLGCLPSWAS\PGTEHPPGPQGPGPS*DLCSV* 

KREFQRGPWAGMVILHRISAADPARAPGPDS 

NLQSALQQPATGCSEP AAVYSPPIGLWGA* * P 

EYG*PQHSLPG*TAPADR*P\AGIKDRVYSNSI 

YELLENGQRAGTCVLEYATPLQTLFAMSQYS 

QAGFSREDRLEQAKLFCRTLEDILADAPESQN 

NCRLIAYQEPADDSSFSLSQEVLRHLRQEEKE 

EVTVGSLKTSAVPSTSTMSQEPELLISGMEKP 

LFLRTDFS 


426 


1776 


A 


3431 


1662 


369 


AIWWLSWLQHDLLPTPTQVAIDFTASNGDPR 

SSQSLHCLSPRQPNHYLQALRAVGGICQDYD/ 

SVGESGAGGNRQGGLAQRIPQLFLLPSDKRFP 

AF GFG ARIPPNFEVG * MRGKEGDGGR VS Q AE 

KAGPHCSRLALTGVSHDFAINFDPENPECEGK 

RGDFHLPRLPADTLHTGAQTPLPRAQLPVPST 

HPRPVFI\EISGVIASYRRCLPQIQLYGPTNVAP 

IINRVAEPAQREQSTGQATKYSVLLVLTDGV 

VSDMAETRTATVRASRLPMSIIIVGVGNADFS 

DMRLLDGDDGPLRCPRGVPAARDIVQFVPFR 

DFKDVSPPGPFRLKDSSASHPPKSDLRLPPFD 

VLLRTREPSWPP*SPTSPSDDPASPTLPLTPNHI 

TVPTLVAAPSALAKCVLAEVPRQWEYYASQ 

GISPGAPRPCTLATTPSPSP 


427 


1777 


A 


3446 


79 


9748 


GCQSCWPAWPRLRRRGPASAGARLGRKAPW 

GLPGRVQDGRPLRFCFYLRPRAPF1APVLSGA 

ASRPEASGDCRAGRETAMATLEKLMKAFESL 

KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPAVAEEPLHRPKKELSATKKDRVNHCLTIC 

ENIVAQSVRNSPEFQKLLG1AMELFLLCSDDA 

ESDVRMVADECLNKV1KALMDSNLPRLQLEL 

YKEIKKNGAPRSLRAALWRFAELAHLVRPQK 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KMASFGNFANDNEIKVLLKAFIANLKSSSPTI 

RRTAAGSAVSICQHSRRTQYFYSWLLNVLLG 

LLVPVEDEHSTLLELGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNWTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGSIVELI 

AGGGSSCSPVLSRKQKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

SAGHDIITEQPRSQHTLQADSVDLASCDLTSS 

ATDGDEEDELSHSSSQVSAVPSDPAMDLNDG 

TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGILPDEASEA 

FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCRIKGDIGQSTDDDS 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

SVKALALSCVGAAVALHPESFFSKLYKVPLD 
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TTEYPEEQYVSDILNYIDHGDPQVRGATAILC 

GTLICSILSRSRFHVGDWMGTIRTLTGNTFSL 

ADCIPLLRKTLKDESSVTCKLACTAVRNCVM 

SLCSSSYSELGLQLIEDVLTLRNSSYWLVKTEL 

I^TLAEIDFRLVSFLEAKAENLHRGAHHYTGL 

LKLQERVLNNVVIHLLGDEDPRVRHVAAASL 

IRLVPKLFYKCX)QGQADPWAVARDQSSVYL 

KLLMHETQPPSHFSVSTITRIYRGYNLLPS1TD 

VTMENNLSRVIAAVSHELITSTTRALTFGCCE 

ALCLLSTAFPVCIWSLGWHCGVPPLSASDESR 

KSCTVGMATMILTLLSSAWFPLDLSAHQDAL 

ILAGNLLAAS APKSLRS SW ASEEEANPAATK 

QEEVWALGDRALVPMVEQLFSHLLKVINIC 

AHVLDDVAPGPAIBCAALPSLTNPPSLSPIRRK 

GKEKEPGEQASVPLSPKKGSEASAASRQSDTS 

GPVTTSKSSSLGSFYHLPSYLKLHDVLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDIGXCVEETLGYLKSCFSREPMMATVC 

VQQLLKTLFGTOLASQFDGLSSNPSKSQGRA 

QRLGSSSVRPGLYHYCFMAPYTHFTQALADA 

SLRNMVQAEQENDTSGWFDVLQKVSTQLKT 

NLTSVTKNRADKNAIHNHIRLFEPLV1KALKQ 

YTTTTCV QLQKQVLDLLAQL VQLRVN YCLL 

DSDQVFIGFVLKQFEYIEVGQFRESEAIIPNIFF 

FLVLLSYERYHSKQIIGIPKIIQLCDGIMASGR 

KAVTHAIPALQPIVHDLFVLRGTNKADAGKE 

LETQKEVWSMLLRLIQYHQVLEMFILVLQQ 

CHKENEDKWKRLSRQIADOLPMLAKQQMHI 

DSHEALGVLNTLFEILAPSSLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGDLAILRVLISQSTED 

IVLSRIQELSFSPYLISCTVINRLRDGDSTSTLE 

EHSEGKQIKNLPEETFSRFLLQLVGrLLEDIVT 

KQLKVEMSEQQHTFYCQELGTLLMCLIHIFKS 

GMFRRITAAATRLFRSDGCGGSFYTLD SLNLR 

ARSMITTHPALVLLWCQILLLVNHTDYRWW 

AEVQQTPKRHSLSSTKLLSPQMSGEEEDSDLA 

AKLGMCNRErVRRGALILFCDYVCQNLHDSE 

HLTWLIVNHIQDLISLSHEPPVQDFISAVHRNS 

AASGIJIQA1QSRCENLSTPTMLKKTLQCLEGI 

HLSQSGAVLTLYVDRLLCTPFRVLARMVDIL 

ACRRVEMLLAANLQSSMAQLPMEELNRIQEY 

LQSSGLAQRHQRLYSLLDRFRLSTMQDSLSPS 

PPVSSHPLDGDGHVSLETVSPDKDWYVHLVK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLLAPCLSLGMSEISGGQKSALFEA 

AREVTLARVSGTVQQLPAVHHVFQPELPAEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

LVWSKXPSHLHLPPEKEKDIVKFWA'IXEAL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSWSSTEFVTHACSLIYCVHFILEAVAVQPG 

EQLLSPERRTNTPKAI SEEEEEVDPNTQNPKYI 

TAACEMVAEMVESLQSVLALGHKRNSGVPA 

FLTPLLRNHISLARLPLVNSYTRVPPLVWKLG 

WSPKPG GDFGTAFPEIPVEFLQEKEVFKEFI YR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQATTSLVLSAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRK 

LSIIRGIVEQEIQAMVSKJIENIATHHLYQAVVD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKLGQVSIHSVWLGNSITPLREEEWDEEEEEE 
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ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL 

LELYSRWILPSSSARRTPAILISEWRSLLWS 

DLFTERNQFELMYVTLTELRRVHPSEDEILAQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGILYVLECDLLDDTAKQLI 

PVISDYLLSNLKGIAHCVN1HSQQHVLVMCAT 

AFYLIENYPLDVGPEFSASHQMCGVMLSGSE 

ESTPSIIYHCALRGLERLLLSEQLSRLDAESLV 

KLSVDRVNVHSPHRAMAALGLMLTCMYTG 

KEKVSPGRTSDPNPAAPDSESVTVAMERVSVL 

FDRIRKGFPCEARWARILPQFLDDFFPPQDIM 

NKVIGEFLSNQQPYPQFMATVVYKVFQTLHS 

TGQSSMVRDWVMLSLSNFTQRAPVAMATWS 

LSCFFVSASTSPWVAAILPHVISRMGKLEQVD 

VNLFCLVATDFYRHQIEEELDRRAFQSVLEV 

VAAPGSPYHRLLTOLRNVHKVTTC 


42S 


1778 


A 


3449 


3 


430 


NSRPSPSAALVEVLLRSGSTFPHTVSGGWAA 

WGPWSSCSRDCELGFRVRKRTCTNPEPRNGG 

LPCVGDAAEYQDCNPQACPVRGAWSCWTS 

WSPCSASCGGGHYQRTRSCTSPAPSPGEDICL 

GLHTEEALCATQACPEGWS 


429 


1779 


A 


3464 


583 


3 


DALDRRYLERCHPAAGGWVGEGE*ALCQKT/ 

RPSGVLEPPLPSLKDGGRFPAWT*RSCSKSLR 

AAFTSQFFPSRRSRASPGSAPVGNGQNLTEQHP 

CPGSCDPQVLSASWM*VEHRSKFRPPP*NSTI 

PPES/RS*QGGTVQTGQHSSGREAGSWRARGR 

NAGRR+KGGGKJGTKQGAVRARKECRGEMA 

SGETDSE 


430 


1780 


A 


3473 


2802 


270 


FRMRIFLHCPWNQQMWKIWNLLETSLESCKA 

HLSIQKLLKER\Q\QLPVFKHRDSIVETLKRHR 

VVWAGETAGSGKSTQVPHFLLEDLLLNEWE 

ASKCNTVCTQPRRISAVSLANRVCDELGCENG 

PGGRNSLCGYQIRMESRACESTRLLYCTTGV 

LLRKLQEDGLLSNVS/HMFIVDEV\HER\SVQS 

DFLLIILKEILQKRSDLHLILMSATVDSEKFST 

YFTHCPILRISGRSYPVEVFHLEDIIEETGFVLE 

KDSEYCQKFLEEEEEVTINVTSKAGGIKKYQE 

YIPVQTGAHADLNPFYQKYSSRTQHAILYMN 

PHKTNLDLILELLAYLDKSPQFRNIEGAVLIFL 

PGLAHIQQLYDLLSNDRRFYSERYKVIALHSI 

LSTQDQAAAFTLPPPGVRjfCIVLATNIAETGrn 

PDVVFVIDTGRTKENKYHESSQMSSLVETFVS 

KASALQRQGRAGRVRDGFCFRMYTRERFEG 

FMDYSVPEILRVPLEELCLHIMKCNLGSPEDF 

LSKALDPPQLQVISNAMNLLRKIGACELNEPK 

LTPLGQHLAALPVNVKIGKMLIFGAIFGCLDP 

VATLAAVMTEKSPFTTPIGRKDEADLAKSAL 

AMADSDHLTIYNAYLGWKKARQEGGYRSEI 

TYCRRNFLNRTSLLTLEDVKQELIKLVKAAGF 

SSSTTSTSWEGNRASQTLSFQEIALLKAVLVA 

GLYDNVGKHYTKSVDVTEKLACIVETAQGK 

AQVHPSSVNRDLQTHGWLLYQEKIRYARVY 

LRETTLITPFPVLLFGGDIEVQHRERLLSIDGW 

IYFQAPVKIAVIFKQLRVLIDSVLRKKLENPK 

MSLENDKILQI1TELIKTENN 


431 


1781 


A 


3474 


t 


441 


FRPAPGHVQP*GGSSAAAGGGLLSHPRPCQQ 

PCPPAPAPSRPRSLGSLGQRVPAALATAAQEL 

PATLGGDGGKPALTAGEAALPGLHRSGVPAA 

AARC*PCT/SRPT*STLSPTQAAWWCRPSRRQ 

QRGEASTGGASGRRCGSCFQV 
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Amino acid sequence (A^Alanine C= Cysteine, 
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432 


1782 


A 


3478 


416 


23 


QLKRLTLPNFKTY/YSS*iIEIAWH**KNMQID 

QWF^RESPETOLCKYS*LSFDKEAKAIK/WKE 

CSLFNKWC/YKNWM/LHVQKKRI*VQTLHPS 

QKLKXSKWIKDLNVECRTTKLLDQEYPGDLGY 

SRALNSGSR 


433 


1783 


A 


3504 


1876 


552 

- 


CLAPCSPQPEKNGMQPLLLLLPPLLYQQLLHS 
SLGAPGESTLLVRTSKLLVGLGLQLLVWLLL 
QTRSLLALQLHLTSSAPLLAAPTAVCSCSRCS 
APRSRCV ARPAARTGLPTPAPAS SPAP AASPA 
PA A SP AP A F «TT AVPOPLILLPKP/PP APGAPPPRP 

& i \ f* J 1 f\l iT,l^ , \f A fWt A AjAa^A\ja A^+ f A A *m*A. ^J^kA. A A i\i 

GAPPPRPAASPSPAASPAPPAASPVLTASPPLP 
AASPSPAASPAPPAASPVLTASPPLPAASPSPA 
ASPAPPAASPVLTASPPLPAASPALAASPVHT ' 
ASPPVHVASPPVHTASPPVHVASPPVHTASPP 
VHV ASPPVHT A SPHVHV ASPPVH VASPPVHV 

W L A T iliJA X Will. XXhJA 4l * A Ji V ^AUA A T A A- T A A- ¥ * A ¥ 

ASPPVHTASPPVHVASPPVHTASPHVHVASPP 
VHTASPPVHVASPPVHVASPPVHVAYPPVHV 
ASPPVHVASPPVHVASPPVSCSGDSTSDCFPP 
QPGAVFPHSLAPSLGGWSHLVAALP 


434 


1784 


A 


3516 


142 


590 


GGVNRPRSETEQVKTPVLISSWDYRHPPPRPA 
SFFWLVn-GRTAIJ^RMVLISWPCDLPTSASQ 
SAGITGVRHHA\RLLYFEQESHSVTQAGW\VQ 
WHNLGSLQPLSLEDRLSPGVLGCSALCRSGV 
RTKFGINMVTSRERGTTRLPKEG 


435 


1785 


A 


3529 


1 


3161 


MSLVRAALEALDELDLFGVKGGPQSVIHVLA 

DEVQHCQSILNSLLPRASTSKEVDASLLSWS 

FPAFAVEDSQLVELTKQEIITKLQGRYGCCRF 

LRDGYKTPKEDPNRLYY/ENPAELKLFENIEC 

EWPLFWTYFILDGVFSGNAEQVQEYKEALEA 

VUKGKNGVPLLPELYSVPPDRVDEEYQNPHT 

VDRVPMGKLPHMWGQSLYILGSLMAEGFLA 

PGEIDPLNRRFSTVPKPDVWQVYPSLPHGCS 

SKSPSHQCTHSIRTTRXJTAPVSrLAETEEIKTIL 

KDKGIYVETIAEVYPIRVQPARILSHIYSSLEIF 

LPFLNSVSGCNNRMKLSGRPYRHMGVLGTSK 

LYDIRKTIFTFTPQFIDQQQFYLALDNKMIVE 

MLRTDLSYLCSRWRMTGQPTITFPISHSMLDE 

DGTSLNSS3LAALRKMQDGYFGGARVQTGKL 

SEFLTTSCCTHLSFMDPGPEGKLYSEDYDDN 

YDYLESGNWMNDYDSTSHARCGDEVARYL 

DHLL AHTAPHPKLAPT S QKGGLDRFQ AAVQT 

TCTLMSLVTKAXELHVQNVHMYLPTKLFQA 

SRPSFNLLDSPHPRQENQVPSVRVEIHLPRDQ 

SGEVDFKALVLQLKETSSLQEQADILYMLYT 

MKGPDWNTELYNERSATVRELLTELYGKVG 

EIRHWGLIRY1SGILRKKVEALDEACTDLLSH 

QKHLTVGLPPEPREKTISAPLPYEALTQLIDEA 

SEGDMSISILTQEIMVYLAMYMRTQPGLFAE 

MFRLRIGLUQVMATELAHSLRCSAEEATEGL 

MNLSPSAMKNLLHHILSGKEFGVERSVRPTD 

SNVSPAISEHEIGAVGATKTERTGIMQLKSEIK 

QSPGTSMTPSSGSFPSAYDQQSSKDSRQGQW 

QRRRRLDGALNRVPVGFYQKVWKVLQKCH 

GLSVEGFVLP S STTREMTPGEIKFS VHVE S VL 

NRVPQPEYRQLLVEAIL\VLTMLADIEI\HSIGS 

IIAVEKIWIANDLrXQEQKTLGADDTN^AKD 

PASGICTLLYDSAPSGRFGTMTYLSKAAATY 

VQEFLPHSICAMQ 


436 


1786 


A 


3546 


73 


393 


CP*LTWELLEVKKAEVLQDSLDGRYSTPSSCL 
EQPDSCRPYGRSFYALEEKHVIFSLDVGETDN 
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KGKGKTIRGI*TFKGRKGGTYQREHDANPLA 
PXSARSCWMRKG 


437 


1787 


A 


3554 


5157 


2939 


AVBAEPGLEELSSGLRAHSPSATTVCEPEAQG 

SASGCRYAAHPHWGLGGAAAAGGSWEPQPP 

RPVCEPAGRGKPHPPAAPRSPLLPGSRRRPHA 

AQPGARARTSPPPASAKNMAARPAATLAWSL 

LLLSSALLREGCRARFVAERDSEDDGEEPWF 

PESPLQSPTVLVAVLAKNAAHTLPHFLGCLER 

LDYPKSRMAIWAATDHNVDNTTEIFRE^K 

NVQRLYHYVEWRPMDEPESYPDE1GPKHWP 

TSRFAHVMKLRQAALRTAREKWSDYILFIDV 

DNFLTNPQTLNLLIAENKTIVAPMLESRGLYS 

NFWCGITPKGFYKRTPDYWQIREWKRTGCFP 

VPMVHSTFODLRKEASDKLTFYPPHQDYTW 

TFDDIIVFAFSSRQAGIQMYLCNREHYGYLPIP 

LKPHQTLQEDIENLIHVQIEAMIDRPPMEPSQ 

YVSWPKYPDKMGFDEIFMINLKRRKGQGGD 

RWLRTLYEQEIEVKIVEAVDGKALNTSQLKA 

LNIEMLPGYRDPYSSRPLTRGEIGCFLSHYSV 

WKEVIDREIJEKTLVIEDDVRFEHQFKKKLMK 

LMDNIDQAQLDWELIYIGRKRMQVKEPEKA 

VFNVANLVEADYSYWTLGYVISLEGAQKLV 

GANPFGKMLPVDEFLPVMYNKHPVAEYKEY 

YESRDLKAFSAEPLLIYPTHYTGQPGYLSDTE 

TSTIWDNETVATD WDRTHA WKSRKQ SRIYSN 

AKNTEALPPPTSLDTVPSRDEL 


438 


1788 


A 


3563 


130 


527 


IFFNSSSLFCRVFCLFLRWSFTLVAQARVQ*C 

NLSSLQPLPPGFK*FSCLSPPRS*DYRRPPPRPA 

NFLYF**RQGFTVLGQAGLELLT/S/GDPPTSA 

SQSAGITGVSHRAWPVHA1STHISLVKTRPSLT 

TLG 


439 


1789 


A 


3565 


446 


1834 


LLQPAMRKSPGLSDCLWAWILLLSTLTGRSY 

GQPSLQDELKDNTTVFTRILDRLLDGYDNRL 

RPGLGERVTEVKTDIFVTSFGPVSDHDMEYTI 

DVFFRQSWKDERLKFKGPMTVLRLNNLMAS 

KIWTPDTFFHNGKKSVAHNMTMPNKLLRITE 

DGTLLYTMRLTVR\AECPMAFGRDFPM\D\AH 

ACPLKFGSYAYTRAEVVYEWTREPARSVVV 

AEDGSRLNQYDLLGQTVDSGIVQSSTGEYW 

MTTHFHLKRIQGYFVIQTYLPCIMTVILSQVSF 

WLNRESWARTVFGVTTVLTMTTLS1SARNSL 

PKVAYATAMD WTTAVCY AFVFS ALIEFAT VN 

YFTKRGYAWDGKSWPEKPKKVKDPLIKKN 

NTYAPTATSYTPNLARGDPGLATIAKSATIEP 

K^VKPETKPPEPKKTFNSVSKIDRLSRIAFPLL 

FGIFNLVYWATYLNREPQLKAPTPHQ 


440 


1790 


A 


3568 


1 


350 


STSSCFPAAAAAIMREIVHLQAGQCGNQIGAK 
FWEVISDEHGIDPTGTYHGDSDLQLERINVYY 
NEATGEAPVPSPTALRGPRGPCLG+RPPVPAG 
GKYVPRAVLVDMEPGTMDSV 


441 


1791 


A 


3569 


2 


1751 


' t?va VAfrA V^fi-FPT VHWCTOOLRKTFGLDVS 
EEIIQYVLSIESAEEIREYVTDLLQGNEGKKGQ 
FIEELITKWQKNDQELISDPLQQCFKKDEILDG 
QKS GDHLKRGRKKGRNRQE VPAFTEPDTTAE 
VKTPFDLAKAQENSNSVKKKTKFVNLYTREG 
QDRLAVLLPGRHPCDCLGQKHKLINNCLICG 
RIVCEQEGSGPCLFCGTLVCTHEEQDILRGDS 
NXKSQKLLKKLMSGVENSGKVDISTKDLLPH 
1 QELRIKSGLEKAIKHKDKLLEFDRTSIRRTQVI 
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DDESDYFASDSNQWLSKLERETLQKRiibELR 

ELRHASRLSKKVTIDFAGRKILEEENSLAEYH 

SRLDETIQAIANGTLNQPLTKLDRSSEEPLGVL 

VNPNMYQSPPQWVDHTGAASQKKAFRSSGF 

GLEFNSFQHQLRIQDQEFQEGFDGGWCLSVH 

QPWASLLVRGIKRVEGRSWYTPHRGRLWIAA 

TAKKPSPQEVSELQATYRLLRGKDVEFPNDY 

PSGCLLGCVDLIDCLSQKQFKEQFPDISQESDS 

PFVHCKXPQEMVVKPPIKGNPKIWKLDSKIH 

QGAKKGLMKQNKAV 


442 


1792 


A 


3576 


1 


2019 


MPRSHTGERLCEGKEGSQCAENFSPNLSVTK 

KTAGVKPYECTICGKAFMRLSSLTRHMRSHT 

. AIRAI\EKPYKCKEC\GRAFSLSQILSK\HERSH 

TGEKPYKCKQCGKTFIYHQPFQRHERTHIGEK 

PYECKQCGKALSCSSSLRVHERIHTGEKPYEC 

KQCGKAPSCSSSIRVHERTHTGEKPYACKXEC 

GKAFISXTTSVLTHMITHNGDRPYKCKECGKA 

FIFPSFLRVHERIHTGEKPYKCKQCGKAFRWS 

TSIQIHERIHTGEKPYKCKECGKSFSARPAFRV 

HVRVHTGEKPYKCKECGKAFSRISYFRIHERT 

HTGEKPYECKKCGKTFNYPLDLKIHKRNHTG 

EKPYECKECAKTFISLENFRRHMITHTGDGPY 

KCRDCGKVFIFPSALRTHERTHTGEKPYECKQ 

CGKAFSCSSYIRIHKRTHTGEKAPYECKECGK 

AFIYPTSFQGHMRMHTGEKPYKCKECGKAFS 

LHSSFR\RHTRIHNYEKPLEC*Q\CGKAFSVSTS 

LKKPMRNAQSDRKLY/KCEK'EKVFNSNRCF 

QSCENSH*REKSCQCK*YRKRDTR*FMYSQV 

PHNHVSVSNGPYR/CGSPIRLYNrr*NISINRKL 

VAVVTP*CSTLFKCLWCWCKRAALSW*/IVQ 

D S GRGRWLTPVTP AL WEAKAGG SRGQEIKTIL 

ANTVKPHLY 


443 


1793 


A 


3578 


287 


114 


DFYERKFEQFIEGHKQIVNKWRDLLCSWKRK 
LSIIKKSVLQNNL*FSAASMRFQKVFF 


444 


1794 


A 


3582 


3335 


1909 


HLFFSLFLAAMAMTGSTPCSSMSNHTKERVT 

MTKVTLENFYSNLIAQHEEREMRQKKLEKV 

MEEEGLKDEEKRLRRSAHARKETEFLRLKRT 

RLGLEDFESLKVIGRGAFGEVRLVQICBCDTGH 

WAMKILRKADMLEKEQVGHIRAERDILVEA 

DSLWVVKMFYSFQDKLNLYLIMEFLPGGDM 

MTLLMKKDTLTEEETQFYIAETVLAIDSIHQL 

GFIHRDIKPDNLLLDSKGHVKLSDFGLCTGLK 

KAHRTEFYRNLNHSLPSDFTFQNMNSKRKAE 

TWKRNRRQLAFSTVGTPDY1APEVFMQTGYN 

BCLCDWWSLGVIMYEMLIGYPPFCSETPQETY 

KKVMNWKETLTFPPEVPISEKAKDLILRFCCE 

WEHR1GAPGVEEIKSNSFFEGVDWEHIRERPA 

A1SIEIKSIDDTSNFDEFPESDILKPTVATSNHPE 

TDYKNKDWVPINYTYKRFEGLTARGAIPSYM 

KAAK 


445 


1795 


A 


3584 




6169 


GGSRGKGEHFPYEQEIKFFAKWLPLIDQYFK 

NHRLYFLSAASRPLCSGGHASNKEKEMVTSL 

FCKLGVLVRHRISLFGNDATSIVNCLH1LGQT 

LDARTVMKTGLESVBCSALRAFLDNAAEDLE 

KTMENLKQGQFTHTRNQPKGVTQIINYTTVA 

LLPMLSSLFEHIGQHQFGEDLILEDVQVSCYRI 

LTSLYALGTSKSIYVERQRSALGECLAAFAGA 

FP V AFLETHLDKHNI Y SI YNTKS SRERAALSLP 

TNVEDVCPNIPSLEKLMEEIVELAESGIRYTQ 
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nucleotide insertion 














MPHVMEmPMLCSYMSRWWEHGPENNPER 

AEMCCTALNSEHNlOTLLGNIUaiyNNLGIDE 

GAWMKRlJVVFSQPriNKVKPQLLKTHFLPLM 

EKLKKKAATWSBEDHLKAEARGDMSEAEL 

LILDEFTTLARDLYAFYPLIJRFGDYNRAKWL 

KEPNPEAEELrT^MVAEVFIYWSKSHNFKREE 

QNFWQNEINNMSFLITDTKSKMSKAAVSDQ 

ERKKMKRKGDRYSMQTSLIVAALKRLLPIGL 

NICAPGDQELIALAKNRFSLKDTEDEVRDIIRS 

NIHLQGKLEDPAIRWQMALYKDLPNRTDDTS 

DPEICTVERVLD1ANVLFHLEQKSKRVGRRHY 

CLVEHPQRSKKAVWHKLLSKQRKRAVVACF 

RMAPLYNLPRHRAVNLFLQGYEKSWIETEEH 

YFEDKLIEDLAKPGAEPPEEDEGTKRVDPLHQ 

LILLFSRTALTEKCKLEEDFLYMAYADIMAKS 

CHDEEDDDGEEEVKSFEEKEMEKQKLLYQQ 

ARLHDRGAAEMVLQTISASKGETGPMVAAT 

LKLGIAILNGGNSTV QQKMLDYLKEKKDVGF 

FQSLAGLMQSCSVLDLNAFERQNKAEGLGM 

VTEEGSGEKVLQDDEFTCDLFRFLQLLCEGH 

NSDFQNYLRTQTGNNTTVNIUSTVDYLLRVQ 

ESISDFYWYYSGKDVIDEQGQRNFSKAIQVA 

KQVFNTLTEYIQGPCTGNQQSLAHSRLWDAV 

VGFLHVFAHMQMKLSQDSSQJELLKELMDLQ 

KDNTVVMLLS^EGNVVNGTIGKQMVDMLV 

ESSNNVEMILKFFDMFLKXKDLTSSDTFKEYD 

PDGKGVIFKRDFHKAMESHKHYTQSETEFLL 

SCAETDENETLDYEEFVKRFHEPAKDIGFNVA 

VLLTNLSEHMPNDTRLQTFLELAESVLNYFQP 

FLGRIEIMGSAKRIERVYFEISESSRTQWEKPQ 

VKESKRQF1FDWNEGGEKEKMELFVNFCED 

TIFEMQLAAQISESDLNERSANKEESEKERPEE 

QGPRMAFFSILTVRSALFALRYNILTLMRMLS 

LKSLKKQMKKVKKMTVKDMVTAFFSSYWSI 

FMTLLHFVASVFRGFFTUICSLLLGGSLVEGA 

KKIKVAELLANMPDPTQDEVRGDGEEGERKP 

LEAALPSEDLTDLBCELTEESDLLSDIFGLDLKR 

EGGQYKLIPHNFNAGLSDLMSNPVPMPEVQE 

KFQEQKAKEEEKEEKEETKSEPEKAEGEDGE 

KEEKAKEDKGKQKLRQLHTHRYGEPEVPESA 

FWKKIIAYQQKLLNYFARNFYNMRMLALFV 

AFAINFILLF YK VSTS S V VEG KELPTRS S SENA 

KVTSLDSSSHRIIAVHYVLEESSGYMEPTVRIL 

PILHTVISFFCIIGYYCLKVPLVIFKREKEVARK 

LEFDGLYITEQPSEDDDCGQWDRLVINTQSFP 

NNYWDKFVKRKVMDKYGEFYGRDRISELLG 

MDKAALDFSDAREKKKPKKD SSLS AVLNSID 

VKYQMWKLGVVFTDNSFLYLAWYMTMSVL 

GHYWFFFAAHLLDIAMGFKTLRTILSSVTH 

NGKQLVLTVGLLAWVYLYTWAFNFFRKF 

YNKSEDGDTPDMKCDDMLTCYMFHMYVGV 

RAGGGluDElfcDrAGDbYi.IYRIlrDlIri'rr VI 

V1LLAIIQGLIIDAFGELRDQQEQVKEDMETKC 

FICGIGNDYFDTVPHGFETHTLQEHNLANYLF 

FLMYLINKDETEHTGQESYVWKMYQERCWE 

FFPAGDCFRKQYEDQLN 


446 


1796 


A 


3592 


1 


355 


AGLELLNSDDPPALASQSAGITGVTRTPSLFF* 
DTVLLCCSGWSAVAPSRLTAALFS*AQAVCL 
SLPRSWDYRRW/PPHPANFCIFCRDE/SLA/ML 
PRLVSNSWTQAILLPRPPKMLGLQV 
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seq- 
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oca in 
obQ ID 

NO: of 
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rrcuicicu 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


rrcuicicu cnu 
nucleotide 
location 
corresponding 
to last amino 
acid residue 

Ul pcpiLQC 

sequence 


/Mil lit (J aClu bcmicut<c \jt\ mtuum 

D=Aspartic Acid, E=Glutaraic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R«Arginine, S=Serinc, 

l ~* i lucuuiuc, v—~ valine, w ii j jjLupiuui, 

Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 


447 


1797 


A 


3598 


1202 


1070 


LFVGGGPICPEGASGFAPGPAPAPRVGVDAEV 

GR*V*GAAASQGA/GSLRPRPTGPGHPGAWL 

QVWGAAAVCAGPAM*/AVRAKRGPRAG*EP 

NSPWRSGVLAA\RAVGAGPWP*P*PGCS*ARG 

PSSRSAPGLASGPAAPLLQGVHSSAGPLLCYI 

NGTLALGLKP++AWGWGEWRPKG 


448 


1798 


A 


3604 


3115 


557 


FRRKGGGGPKDFGAGLKYNSKHEKVNGLEE 

GVEFLPVNNVKKVEKHGPGRWWLAAVLIG 

LLLVLLGIGFLVWHLQYRDVRVQKVFNGYM 

RJTNENFVDAYENSNSTEFVSLASKVKDALKX 

LYSGVPFLGPYHKESAVTAFSEGSVIAyYWSE 

FSIPQHLVEEAERVMAEERWMLPPRARSLKS 

FWTSWAFPTDSKTVQRTQDNSCSFGLHAR 

GVELMRFTTPGFPDSPYPAHARCQWALRGD 

ADSVl^LTFRSFDLASCDERGRHLV\TVYNT\L 

SPMEPHA\LVQLCGTYPPSYNLTFHS\S\QNVL 

LITLITNTERRHPGVFEATTFQLPRMSSCGGRL 

RKAQGTFNSPYYPGHYPPNIDCTWN1EVPNN 

QHVKVRFKFFYLLEPGVPAGTCPKDYVEING 

EKYCGERSQFVVTSNSNKJTVRFHSDQ S YTDT 

GFLAEYLSYDSSDPCPGQFTCRTGRCIRKELR 

CDGWADCTDHSDELNCSCDAGHQFTCKNKF 

CKPLFWVCDSLNDCGDNSDEQGCSCFVAQTF 

RCSNGKCLSKSQQCNGKDDCGDGSDEASCP 

KVN V V 1 UKHJ YKULJNuLLLoJvUXNrJiUiJtjJs. 

EDCSDGSDEKDCDCGLRSFTRQARWGGTD 

ADEGEWPWQVSLHALGQGHICGASLISPNWL 

VSAAHCYIDDRGFRYSDPTQWTAFLGLHDQS 

QRSAPGVQERRJLKRIISHPFFNDFTFDYDIALL 

ELEKPAEYSSMVRPICLPDASHVFPAGKAIWV 

TGWGHTQYGGTGALILQKGEIRVINQTTCEN 

SSVEADGRIFQAGWSWGDGCAQRNKPGVY 
TRLPLFRDWIKENTGV 


449 


1799 


A 


3618 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQ 
EMTRRPSLMAGRQHGWSAQQSATVANPVPG 
ANPDLLPHFLGEPEDVYIVKNKPVLLVCKAV 
PATQIFFKCNGEWVRQVDHVIERSTDGSSGLP 
TMEVRINVSRQQVEKVFGLEEYWCQCVAWS 
SSGTTKSQKAYIRIAYLRKNFEQEPLAKEVSL 
EQGIVLPCRPPEGIPPAE 


450 


1800 


A 


3620 


1 


2676 • 


MEPSLGQGMDLTCPFGVSPACGAQASWS1FG 

ADAAEVPGTRGHSQQEAAMPHIPEDEEPPGE 

PQAAQSPAGQQGPPTAGVSCSFTPTIVLTGDA 

TSPEGETDKNLANRV11SPHKJRLSHRHLKVST 

ASLTSVDPAGHIIDLVNDQLPDIS1SEEDKKKN 

LALLEEAKLVSERFLTRRGRKSRSSPGDSPSA 

VSPNLSPSASPTSSRSNSLTVPTPPEGDEADVS 

SPHPGEPNVPKGLADRKQNDQRKVSQGRLAP 

RPPPVEKSKEIA1EQKENFDPLQYPETTPKGLA 

P VTNS SGKMALN SPOPGPVESELGK OLLKTG 

WEGSPLPRSPTQDAAGVGPPASQGRGPAGEP 

MGPEAGSKAELPPTVSRPPLLRGLSWDSGPEE 

PGPRLQKVLAKLPLAEEEKRFAGKAGGKLAK 

APGLKDFQIQVQPVRMQKLTKLREEHELMRN 

QNLVGLKLPDLSEAAEQEKGLPSELSPAIEEE 

ESKSGLDVMPNISDVLLRKJLRVHRSLPGSAPP 

LTEKEVENVFVQLSSAFRKDSYTLESRINQAE 

RERNLTEENTEKELENFKASITSSASLWHHCE 

HRETYQKLLEDIAVLHRLAARLSSRAEVVGA 
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nucleotide 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteinc, 

— A cmnrtiV Ariri P=r?lntnmtn AciH 

F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N^Asparagine, P=Proline, 
Q-Glutamine, R=Arginine, S-Serine, 
T=Thrconinc 5 V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, ♦=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














VRQEKRMSKATEVMMQYVENLKRTYEKDH 
AFT MFFIfKl ANONSSRSCGPSEDGVLRTARS 
MSLTLGKNMPRRRVSVAWPKFNALNLPGQ 
TPSSSSIPSLPALSESPNGKGSLPVTSALPALLE 
NGKTNGDPDCEASAPALTLSCLEELSQETKA 

QVMYPKJLCQHWQVIWMMAAVMLVLTVVL 
GLYNSYNSCAEQADGPLGRSTCSAAQKDSW 
WSSGLQHEQPTEQ 


451 


1801 


A 


3623 


504 


198 


QLIQHQTVHTGRKLYECKECGKAFNQGSTLI 
H UCYtt TWTfVFTC PWVCK VPGK AFRVSqOLKOHO 
IUHTGERPYQCKELKGRGAEMLAVLAVKEQ 
NRTPVNYGK 


452 


1802 


A 


3628 


2 


195 


MTCLHSAKAFHY*SSCSFSCEEGFALIGPEVV 
QCTALGVWTAPAPVCIAVQCQHLEALNEGT 
MG*DYPFTAFAYGSSCKYECHTVYRVRGLD 
x/TT URPflPYI WNGHFTT*EAISCEPLERPCH*S 
V*CSFSCEEGFALIGPEWQCTALGVWTAPAP 
VCIAVQCQHLEALNEGTMG - 


453 


1803 


A 


3637 


662 


142 


IQAKGLGIWHVPNKSPMQHWR\KGSLLRYRT 
nTGFF OTT fiHMXGIYOKYPVKYGEGKCWT 
DNGPVIPVVYDFGDAQKTASYYSPYGQREFT 
AGFVQFRVFNNERAANALCAGMRVTGCNTE 
HHCIGGGGYFPEASPQQCGDFS GFD WSG YGT 
\HVGYSSSREITE\AAVLLFYR 


454 


1804 


A 


3641 


1 


3 02 


AAGRDPGQDNDRNTAEPAFPPPPRVMAAAA 
ALRAPAQSSVTFEDVAVNFSLEEWSLLNEAQ 
GCLYHDVMLETLTLISSLGKVLILNCDLS 


455 


1805 


A 


3646 


2 


414 


AAAGRGASGALTGEGGGEQGRRVGLGSRAH 

RPQPPSPRGPRTVRAGVPGAHPQDTPCPEFVR 
PRKVPLVGEAPGLPPEERSRGWRRDTPGLQE 
SRVRAPSYDDIT 


456 


1806 


A 


3656 


396 


8 


QIVSFNSYLTLYTKNNLKSMKDLNVNTEMIK 
LLELKMHNLG*AKFFLN*IQKALIKRKILIHW 
P/LIKJ^SFCSLSDTIKKMKRQTIVWEQTFIIHI 
SVKELVSRIYEAFLQFNKTVNRPVFDIKKEQK 
F 


457 


1807 


A 


3660 


14 


1961 


SEAKLGGPTGMDLWQLLLTLALAGSSDAFSG 

SEATAAILSRAPWSLQSVNPGLKTNSSKEPKF 

TKCRSPERETFSCHWTDEVHHGTKNLGPIQLF 

YTRRNTQEWTQEWKECPDYVSAGENSCYFN 

SSFTSIWIPYCIKLTSNGGTVDEKCFSVDEIVQ 

PDPPIALNWTLLNVSLTGIHADIQVRWEAPRN 

ADIQKGWMVLEYELQYKEVNETKWKMMDP 

JXTTSVFVYSLKVDKEYEVRVRSKQRNSGNY 

GEFSEVLYVTLPQMSQFTCEEDFYFPWLLIIIF 

GEFGLTVMLFVFLFSKQQRIKMLILPPVPVPKI 

KGIDPDLLKEGKLEEVNT1LAIHDSYKPEFHS 

DDSWVEFIELDIDEPDEKTEESDTDRLLSSDH 

EKLHINLGVKDGDSGRTSCCEPDILETDFNAH 

DIHEGTSEVAQPQRLKGEADLLCLDQKNQNN 

SPYHDACPATQQPSVIQAEKNKPQPLPTEGAE 

STHQAAHIQLSNPSSLSNIDFYAQVSDITPAGS 

WLSPGQKNKAGMSQCDMHPEMVSLCQENF 

LMDNAYFCEADAKKCIPVAPHIKVESHIQP\S 

LNQEDIYnTESLT\TAAGSP\GTGEHVPGSEM 
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nucleotide 
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correspond! 

ng to first 

amino add 

residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 



Amino acid sequence (A-Alanine OCysteine, 
D=Aspartlc Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I«Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=*Asparagme, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T~Threonine, V-Valine, W-Tryptophan, 
Y=Tyrosine, XHJnknown, *=Stop codon, 
£=possible nucleotide deletion, V=possibie 
nucleotide insertion 



PVPDVTS1HIVQSPQGLE,KATALPLPDK£FLS 
SCGYVSTDQLNKIMP 



3663 



154 



462 



TRAPASGRSGAGLALSANAPDSGGHPGATEG 
PAGSLAHASGSARGTWRVRGRGSHGWERTV 
GAG GCANPVP ALHSCASAPRGTGRVSALGPK 
TGSSPLSSPKG 



"366T 



902 



135 



LGKYNTSMALFDFVLHNSTGEIRY1TEDDVIQ 

SQNALGKYNTSMALFESNSFEKTILESPYYVD 

UaQTU^QVSLHTSDI^VVFU^TCRASPTSD 

FASFTYDLIKSGCSRDETCKWYPLFGHYGRF 

QFNAFKFLRSMSSVYLQCKVLICDSSDHQSRC 

\NQGCVSRSKRDISSYKWKTDSUGPIRLKRDR 

SA\NGNSGFQHETHAEETPNQPFNSVHLFSFM 

VLALNVVTVATTIVRHFVNQRAI)YQ\YQKLQ 



NY 



3670 



850 



557 



LGILMSPQVEAGEI^ALLTPPPGCMQFSPLTUH 
K* WVSPGLTP/PPPEVPSVFL VEPGLPHAGQA 
GLDLUTSGDPPASTSQSARTTDVSHRAQPLAI 
S 



3671 



2472 



2099 



IGVLAFETGSCSVTRLYCIGIIMPHCSLDLAGS\ 
TSAFR1AGTTSVHHHPQLTFFFFWIETGSHCV 
VQTGL*LLALSNPPALASQ1AGISGMSHRAWP 
GLVLYSLEFSLLCASQSUMLFTCYNE 



A I 3672 



394 



no 



VKP VNGESKRD* GADTQTCEGEADEQLQTVN 
CYYD/STKSFFY1SCG*K\RKPTWAENRRLNA 
KMFG1PLHSNSDPWGYEEREVIGFHRSRVSRG 
HGS 



A T3673 



348 



QRNPFSAGHPQRPPTSGSQSELLAQPRLRPGR 
KSSFSRDQDVW*SQAVPKRQ*QRNPFSAGHP 
QRPPTSGSQSELLAQPRLRPGRKSSFSRDQDV 
WPGQKPRPSQQQHQMCASPTLGQRSPFALEP 
VPAYHGGRDPFASARPSPVGIPKPRAAPAGG 
GWRRIRPKSSTK 



"A I 3676 



2253 



320 



3679 



PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSR 
KVFQLLPSFPTLTRSKSHESQLGNRIDDVSSM 
RFDLSHGSPQM\nRRDlGLSVTHRFSTKSWLS 
QVCHVCQB^MIFG\TCCXHCRLKCHNKCTKE 
APACRISFLPLTRLJIRTESVPSDIKNPVDRAAE 
PHFGTLPKALTKKEHPPAMNHLDSSSNPSSTT 
FSTPSSPAPFPTSSNPSSATTPP\NPSP\GQR\DSR 
FNFPSC/AYFIHHR\Q\QFIFPDISAFAHAAPLPE 
AADGTRLDDQPKADVLEAHEAEAEEPEAGK 
SEAEDDEDEVDDLPSSRRPWRGPISRKASQTS 
VYLQEWDIPFEQVELGEP1GQGRWGRVHRGR 
WHGEVAIRLLEMDGHNQDHLKLFKKEVMN 
YRQTRHENWLFMGACMNPPHLAKTSFCKG 
RTLHSFVRDPKTSLDINKTRQIAQEIIKGMGY 
LHAKGIVHKDLKSRNVFYDNGXKVVITDFGLF 
\GISGWP\EGRRENQLKLSHDWLCYLAPEIVR 
EMTPGKDEDQLPFSKAADVYAFGTVWYELQ 
ARDWPLKNQAAEASIWQIGSGEGMKRVLTS 
VSLGKEVSENLSACWAFDLQERPS\FSLLMD 
MLEKLPKLNRRLSHPGHF*KSADINSSKWPR 
FERFGLGVLESSNFKM 



803 



PSPAW WN STWADTFSLLLALAVALYLGYY 

WACVLQTHRAFCASNTEI)I^TVVNH1KHRYP 

QAPLLAVGISFGGILVLNHLAQARQAAGLVA 

ALTLSACWDSFETTRSLETPLNSLLFNQPLTA 

GLCQLVERLSY/E*DLQARTIRQFDERYTSVA 
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D=Aspartic Acid, E=Glutamic Acid, 
F^Phenylaianine, Gf=Glycine, H=Histidine, 
Msoleucine, K-Lysine, L-Leucine, 
M=Mp!th i rm i nc N— Asoaraehie. P^Proline. 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine > V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














FGYQDCVTYYKAASPRTKIDAIRIPVLYLSAA 
DDPFSTVCALPKQ AAQHSPYVALLIT ARG GHI 
GFLEGLLPWQHWYMSRLLHQYAKAIFQDPE 
GLPDLRALLPSEDRNS 


466 


1816 


A 


3684 


3 


307 


SSQYWQSKTKIFL*AAREKQ/RHTCRRFSIRLS 
ANISSQTGEARGQWPSVFKVLKEKKLSTKKS 
FGQK*GR\RKTFPDKQK/L^EH)TTRPTIQEML 
TGVLQG 


467 


1817 


A 


3687 


2465 


837 


ELPTPL1AAHQLYNYVADHASSYHMKPLRMA 

RPGGPEHNEYALVSAWHSSGSYLDSEGLRHQ 

DDFDVSLLVCHCAAPFEEQGEAERHVLRLQF 

FWLTSQRELFPRLTADMRRFRKPPRLPPEPE 

APGSSAGSPGEASGLILAPGPAPLFPPLAAEVG 

MARARLAQLVRLAGGHCRRDTLWKRLFLLE 

PPGPDRLRLGGRLALAELEELLEAVHAKSIGD 

rDPQLDCFLSMTVSWYQSLDCVLLSRFPQSCR 

rirv^FI-'-*-* J l y ji^v Vl^Nv/tvr ± Lfx^r \ uv nelson 

LGKTSLTWFREPFPVQPQDSESPPAQLVSTY 

HHLES VINT ACFTL WTRLL* GSGLDH*MSLFL 

ESWAYQIACQRQD*PALLGPRASQTLSDTKG 

FVTMS*GSAAPAWQQEPPSPNTHSH*PIQDSR 

pennppnPT nPFWGTPFGPPGRVSGVHTGWO 

TPPRAPLPESCPLVPLTTVSHLCPLSLRVFTSHL 

DITAGHSHRDDTWVPIPALPLKHLRPPSSPFA 

LGPWVSHPLMRWVQKLSHLHSNPGTGFSMG 

GKQQRN 


468 


1818 


A 


3691 


960 


499 


QTCRKDKRA1YPHFQNE*MNEDCAI* SGTGG1 

QCFHSQNDSAFFFFLFLLETEFCSAA/TVQWH 

DFLSMQPPPPGFKQFTCLSLLSSWNYRR\PPPF 

PGNF\*FLVKTGFPHVGQTGFELLTSSDLAPLA 

SQNGGITGMSPCAWPFFFFFFFGLC 


469 


1819 


A 


3714 


4747 


495 


MAYSWQTDPNPNESHEKQYEHQEFLFVNQF 

HSSSQVSLGFDQIVDEISGKIPHYESEIDENTFF 

VPTAPKWDSTGHSLNEAHQISLNEFTSKSREL 

SWHQVSKAPA1GFSPSVLPKPQNTNKECSWG 

SPIGKHHGADDSRFSILAPSFTSLDKINLEKEL 

ENENHNYHIGFESSIPPTNSSFSSDFMPKEENK 

RSGHVNIVEPSLMLLKGSLQPGMWESTWQK 

NIESIGCSIQLVEVPQSSNTSLASFCNKVKKIR 

ERYHAADVNFNSGKIWSTTTAFPYQLFSKTK 

FNIHIFLDN STQPLHFMPC ANYL VKDLIAEILH 

FCTNDQLLPKDHILSVWGSEEFLQNDHCLGS 

HKMFQKDKSVIQLHLQKSREAPGKLSRKHEE 

DHSQFYLNQLLEFMHIWKVSRQCLLTLIRKY 

DFHLKYLLKTQENVYNnEEVKKICSVLGCVE 

TKQITDAVNELSLILQRKGENFYQSSETSAKG 

LIEKVTTELSTSIYQLINVYCNSFYADFQPVNV 

PRCTSYLNPGLPSHLSFTVYAAHNIPETWVHR 

INFPLEIKSLPRESMLTVKLFGIACATNNANLL 

AWTCLPLFPKEKSILGSMLFSMTLQSEPPVEM 

rTPGVWDVSQPSPVTLQIDFPATGWEYMKPD 

SEENRSNLEEPLKECIKHIARLSQKQTPLLLSE 

EKKRYLWFYRFYCNNENCSLPLVLGSAPGW 

DERTVSEMHT1LRRWTFSQPLEALGLLTSSFP 

DQEIRKVAVQQLDNLLNDELLEYLPQLVQAV 

KFEWNLESPLVQLLLHRSLQSIQVAHRLYWL 

LKNAENEAYFKSWYQKLLAALQFCAGKALN 

DEFSKEQKLIKILGDIGERVfcSASDHQRQEVL 

KKEIGRLEEFFQDVNTCHLPLNPALCIKGIDH 

DACSYFTSNALPLKITFINANLMGKNISIIFKA 
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U^Aspaxtic Acid, JE^oiutamic acio, 
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Msoleucine, K=Lysme, L=Leucine, 
M«Methionine, N^Asparagine, P^Proline, 
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T=Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A=possibIe nucleotide deletion, V=possible 
nucleotide insertion 














GDDLRQDMLVLQUQVMDN1WLQEGLDMQ 

MIIYRCLSTGKDQRLVQMVPDAVTLAKIHRH 

SGLIGPLKENTUCKWFSQHNHLKADYEKALR 

NFFYSCAGWCVVTFILGVCDRHNDN1MLTKS 

GHMFHIDFGKFLGHAQTFGGIKRDRAPFIFTS 

EM\EYFITEGG\KNPQHFQDFV\ELCCRAYNIIR 

KHSQLLL\NLL\EMMLYAG\LPELSGI\QDLKY 

VYNNlJtPQDTDLEATSHFTKKIKESIJECFPVK 

LNNLMTLAQMSAISPAKSTSQTFPQESCLLST 

TRSIERATILGFSKXSSNLYLIQVTHSNNETS 

TEKSFEQFSKLHSQLQKQFASLTLPEFPHWW 

HLPFmSDHRRFRDLNHYMEQILNVSHEVTN 

SDCVLSFFLSEAGQQTVEESSPVYLGEKFPDK 

KFKVQLVISYED VivL 1 lLVJfUiMK^lnLrUuaA 

PSAHVEFYLLFYPSEVRRRKTKSVFKCTDFTY 

NEIVVYDEVTELQGHVLMLrVKSKTVFVGAI 

NIRLCSVPLDKEKWYPLGNSO*PLLLFSSFGM 

KSLEKDEFVGGMLLSNP1W 


470 


1820 


A 


3718 


430 


75 


VLEGASCSWSCPFLDGVCVSQKVSV/CWQ*/ 

WvjAKAliOKLaA V VJJo^ioC.l^lVwlJJ-rL*NA V 

VLAAGSPWALCVQLLLSLGSVFLWALL 


471 


1821 


A 


3723 


891 


494 


LRQSL/NSVPQAGVQWRDSSLQAPPPRFTPLS 
CLSLPSSWDYRRLPPCLANFLYF* *RRGFTML 
ARMVLIS*PRDPPASASQ\STEITGGSHRAQHP 
TD SIUDHSERS VKKJSHE VI SELRMK VIKCK VAF 


472 


1822 


A 


3734 


443 


251 


GFIET*NFCVSKDTSKKLS/RLPTKWKNVFAN 
♦ISDKGLVSRICQELLRHLDAEQVSSTAGLSL 


473 


1823 


A 


3746 


3 


500 


THASGGARSGAGWAGRGVRAGTEAGRGGIF 

LTLSILRTRDLPSGAMSEGVDLIDIYADEEFNQ 

DPEFNNTDQIDLYDDVLTATSQPSDDRSSSTE 

PPPPVRQEPSPKPNNKTPAILYTYSGLRNRRA 

AVYVGSFSWWTTDQQLIQVIRSIGVYDVGEV 

KFAENRAK 


474 


1824 


A 


3753 


2 


. 5262 


RPLFAREGGIYAVLVCMQEYKTSVXLVQQAG 

LAALKMLAVASSSE1PTFVTGRDSIHSLFDAQ 

MTREIFAS1DSATRPGSESLLLTVPAAVILMLN 

TEGCSSAARNGLLLLNLLLCNHHTLGDQIITQ 

ELRDTLFRHSGIAPRTEPMPTTRTILMMLLNR 

YSEPPGSP\ERAALETPIIQGQDGSPELLIRSLV 

GGPSAELLLDLERVLCREGSPGGAVRPLLKRL 

QQETQPFLLLLRTLDAPGPNKTLLLSVLRVIT 

RLLDFPEAMVLPWHEVLEPCLNCLSGPSSDSE 

IVQELTCFLHRLASMHKDYAVVLCCLGAKEI 

LSKVLDKHSAQLLLGCELRDLVTECEKYAQL 

YSNLTSSILAGCIQMVLGQIEDHRRTHQPINIP 

FFDVFLRHLCQGSSVEVKEDKCWEKVEVSSN 

PHRASKLTDHNPKTYWESNGSTGSHYITLHM 

HRGVLVRQLTLLVASEDSSYMPARVWFGG 

PIIQIRIKRCQQ GG1DTRVRG VEVLGPKPTF WP 

LFREQLCRRTCLFYTIRAQAWSRDIAEDHRRL 

LQLCPRLNRVLRHEQNFADRFLPDDEAAQAL 

GKTCWEALVSPLVQN1TSPDAEGVSALGWLL 

DQYLEQRETSRNPLSRAASFASRVRRLCHLL 

VHVEPPPGPSPEPSTRPFSKNSKGRDRSPAPSP 

VLPSSSLRNITQCWLSWQEQVSRFLAAAWR 

APDFVPRYCKLYEHLQRAGSELFGPRAAFML 
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ALRSGFSGALLQQSFLTAAHMSEQFARYIDQ 

QIQGGLIGGAPGVEMLGQLQRHLEPIMVLSG 

LELATTFEHFYQHYMADRLLSFGSSWLEGAV 

LEQIGLCFPNRLPQLMLQSLSTSEELQRQFHLF 

QLQRLDKLFLEQEDEEEKRL* EEEEEEEEEE A 

EKELF1EDPSPAISILVLSPRCWPVSPLCYLYHP 

RKCLPTEFCDALDRFSSFYSQSQNHPVLDMG 

PHRJU.QWTWLGRAELQFGKQILHVSTVQMW 

IXLKFNQTEEVSVETLLKDSDLSPELLLQALV 

PLTSGNGPLTLHEGQDFPHOOVLRLHEPGPQ 

RSGEALWJPPQAYLNVEKDEGRTLEQKRNL 

LSCLLVRILKAHGEKGLHIDQLVCLVLEAWQ 

KGPNPPGTLGHTVAGGVACTSTDVLSCILHLL 

GQGYVKRRDDRPQILMYAAPEPMGPCRGQA 

DVPFCGSQSETSKPSPEAVATLASLQLPAGRT 

MSPQEVEGLMKQTVRQVQETLNLEPDVAQH 

LLAHSHWGAEQLLQSYSEDPEPLLLAAGLCV 

HQAQAVPVRPDHCPVCVSPLGCDDDLPSLCC 

MHYCCKSCWNEYLTTRIEQNLVLNCTCPIAD 

CPAQPTGAFIRAIVSSPEVISKYEkALLRGYVE 

SCSNLTWCTNPQGCDRILCRQGLGCGTTCSK 

CGWASCFNCSFPEAHYPASCGHMSQWVBDG 

GYYDGMSVEAQSKHLAKLISKRCPSCQAPIE 

KNEGCLHMTCAK(>JHGFCWRCLKSWKFNH 

KDYYNCSAMVSKAARQEKRFQDYNERCTFH 

HQAREFAVNLRNRVSAIHEVPPPRSFTFLNDA 

CQGLEQARKVLAYACVYSFYSQDAEYMDW 

EQQTENLELHTN ALQtLLEETLLRCRDL ASS L 

RLLRADCLSTGMELLRRIQERLLAELQHSAQD 

FRVGLQSPSVEAWEAKGFNMPGSQPQASSGP 

EAEEEEEDDEDDVPEWQQDEFDEELDNDSFS 

YDESENLDQhTFFFGDEEEDEDEAYD 


475 


1825 


A 


3754 


1093 


96 


GTSRNQHSPKTHA*RSS/WPQPPPLFLPPLQFQ 

ATGRRRRRTRTQQRTAALLTDGTTKTGAAW 

SRRPSLCWPSRTTGAPGAK*AVLVRSATFTTN 

PPNPQSPTGAAGKLRAPGNRAG/SEPSSQEPPP 

DGTR\RPASITGVAQSPATRATPSLPCLHVPAP 

SRGQTLGVRTTGRASRLTVDRSRLSWPGRSA 

RSGGGRWRPNAPRGRWPRAP* SWEPGS WTE 

PWRWPFPAAESPPHRCIYCTNHVSPAGPARPS 

HVYIIRATTNSISHPLCRAQSSPWEAAGVWRR 

PAQPAPTSDVNINLLRKFRVKRHDUYQFLGN 

TLWEEGRQRPPETLQPAR 


476 


1826 


A 


3758 


901 


521 


FFFGNGVSPCPQAGV*WHDLDSLQNLPPGFK 
RFS YLSLPS SVAD YRH VPPRQANFCIF/M* RRG 
FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCFAPKGCLPRQKEGGTLNH 


477 


1827 


A 


3761 


843 


575 


GVISAHCNLRL/CHLPGSSNSPASASQVAGTIG 
ARTTPS* IFVFLVETGFHHVSQDGLDLL/NF VI 
RPRRPLKVLGLQACTRARLPSPLKEL 


478 


1828 


A 


3763 


267 


1240 


HLLSFHLWSASLDCLEQLSQERHVKGMLLGP 

PPVNESTKPSPSPWKLTPPMCSIPPVPPPKSGS 

PTTSWS/PSGHSKLEVERAQTGPFCLHIYCP*P 

GVTDNTTSLLHYIPFPRL\SGLVCFPAH*FPSY 

WTGHSFASQAWLRQVPEVSKHLQCPSAESLL 

TMEYHQPEDPAPGKAGTAEAVIPENHEVLAG 

PDEHPQDTDARDADGEAREREP/RRPSFAA*P 

VWGQPVESPLPEASSAPPGPTLGTLPEVETiRA 

CSMPQELP*SPRTRQPEPDFYCVKWPWKGE 

QTPKTQSTNGPLPSPCHHEHPLSSVEGEAPPA 
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EGSDHIG 


479 


1829 


A 


3766 


2 


2152 


YSPIRLLEVCVPLPK1F1KRQAPLKVSLLQDLK 

DFFQKVSQVYVA1DERLASLKTDTFSKTREEK 

MEDIFAQKEMEEGEFKNWIEKMQARLMSSS 

VDTPQQLQSVFESLIAKKQSLCEVLQAWNNR 

LQDLFQQEKGRKRPSVPPSPGRLRQGEESKIS 

AMDASPKMSPGLQNGEKEDRFLTTLSSQSST 

SSTHLQLPTPPEVMSEQSVGGPPELDTASSSE 

DVFDGHLLGSTDSQVKEKSTMKAIFANLLPG 

NSYNPIPFPFDPDKHYLMYEHERVPIAVCEKE 

PSSIIAFALSCKEYKNALEELSKATQWNSAEE 

GLPTNSTSDSRPKSSSP1RLPEMSGGQTNRTTE 

TEPQPTKKASGMLSFFRGTAGKSPDLSSQKRE 

TLRGADSAYYQVGQTGKEGTENQGVEPQDE 

VDGGDTQKKQLINPHVELQFSDANAKFYCRL 

YYAGEFHKMREVTLCSSEEDFIRSLSHSSPWQ 

ARGGKSG AAFY ATEDDRFUJCQMPRUEVQSF 

LDFAPHYFNYITNAVQQKRPTALAKILGVYRI 

GYKNSQNNTEKX1J)LLVMENLFYGRKMAQ 

VFDLKGSLRNRNVKTDTGKESCDWLLDENL 

LKMVRDNPL YIRSHS KA VLRTSIHSD SHFL SS 

HLnDYSLLVGRDDTSNELWGIIDYIRTFTWD 

KKLEMVVTCSTGILGGQG*MPTWSPELYRTR 

FCEAMDNYFLMVPDHCTGLGLNC 


480 


1830 


A 


3777 


251 


3 


QGCGSAGTL1HY* *ECKMVQLLWKTV* QFLI 

KLNIVKDPAJTLDVYPNEVKNYVRTKTYTQMF 

I/ANFIMAKSWKQPTHPSVRT 


481 


1831 


A 


3779 


333 


3 


EAAIRQPEPNILDWQIFKDLAMIIHDQGDL1D 
SBEANAES SEVLVERAPGQLQRPA\YYQKKSR 
KKMCLVVLVQTAIIUCERIM+VVYTTKWSPPI 
VLPVSCFQGQKFN 


482 


1832 


A 


3780 


2 


371 


TGGRQGKNDHTSITEKPSRDFNRHLITQNI*M 
PNQDMKSSSNSLIIRKVQDCPTILYHHIFTRKA 
KMKTTDKTKYR* GFKAITTLIHCSQDCfcLQ* S 
/L*ENHFM1FPKAEQHITYDTTIPFLR 


483 


1833 


A 


3787 


43 


448 


LMKDLSPYVMETHYILNRLNER/RSMWRHIIG 
KLPNTKDQEKILKAIRGRREVIQGS/RQQYRR 
PAAFSAAEKARRLWCSATNIERRNL/CEYPTK 
LSFNIKGEMTFSDKTEFTTNRPSLKMLLKDRI 
QEEGKMF* KEKCFKRKE 


484 


1834 


A 


3798 


1 


727 


FFFFETESRSVAQAGVQWCNLGSLQALPPGR 

SHSPASASRVAGTTGTRH*ARLIFYIFSRDGVS 

PC*PGWS + SPDLV1RPP\RLPKCWDYRREPPRP 

A*FFWLVE\QGFTMLARMVSIS*PQ/CDLPAS 

VSQNAGITGVSHCAWPCLHFCFFGFFFEMESC 

SVAQAEVQWHDLRSLQAPPPGFTPFSCLSLPG 

SWDYRRPPPRPANF\CIFSRDGVSPC*PGWSRS 

PDLVIRPPRPPKVLGLQA 


485 


1835 


A 


3802 


1 


239 


FFFFEMECLTVSQAGVQWYNLHSLQPLPPGF 

KQFSC\LSLPSSWD*RVFTSRPAKF/CVIF*DGV 

SHCQPGWSAWQPPLH 


486 


1836 


A 


3811 


378 


98 


RYD* SSQSENIP\QKEFLLKYP* CTATLGMRN 

MSIMKKKSIFSAEFYKVSLPSLLL\HLLAIEWG 

FHIEIQLTIHQHFLNYELESDFVHIVEYM 


487 


1837 


A 


3814 


771 


320 


FDPDWTRAAGKHEKKPKALAYRRENSPGDL 

PPPPLPPPEEEASWAL/GAEGSRQHVLPGAGA 

QWGEESGPGRAPGSPAGAPPR*RGLAP\NSRP 

SFLSRGQGTSTCSTAGSNSSRGSSSSRGSRGPG 

RSRSRSQSRSQSQRPGQKRREEPR 
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4S8 


1838 


A 


3818 


1 


781 


FRACLLELEPYAPTLSWTACPPAMAGPRGLLP 

LCX,LAFCLAGFSFVRGQVLFKGCX)VKTTFVT 

HVPCTSCAAIKKQTCPSGWLRELPDQrrQDCR 

YEVQLGGSMVSMSGCRRKCRKQVVQKACCP 

GYWGSRCHECPGGAETPCNGHGTCLDGMDR 

NGTCVCQENFRGSACQECQDPNRfGPDCQSV 

CSCVHGVCNHGPRGDGSCLCFAGYTGPHCD 

QELPVWQELGFPQNNPRLRKAPNCKCLPG*H 

RNGLIATPNPCRP 


489 


1839 


A 


3822 


934 


669 


FFFSEMESRSVTRLECSGAISAHLRIXGSSNSP 
ASAS*VAGTIGACHHAQUFVFLVETGFHHVG 
QDGLDLL/NLMIHPPRPPKVLGFQA 


490 


1840 


A 


3825 


79 


9748 


GCQSCWPAWPRLRRRGPASAGARLGRKAPW 

GLPGRVQDGRPLRFCFYLRPRAPHAPVLSGA 

ASRPEASGDCRAGRETAMATLEKLMKAFESL 

KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQFPPQAQPLLPQPQPPPPPPPPPP 

GPA VAEEPLHRPKKEL S ATKKDRVNHCLTIC 

ENIVAQSVRNSPEFQKLLGIAMELFLLCSDDA 

ESDVRMVADECLNKVTKALMDSNLPRLQLEL 

YKEIKKNGAPRSLRAALWRFAELAHLVRPQK 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KIMASFGNF ANDNEIKVLLKAF1ANLKSS SPTI 

RRTAAGSAVSICQHSRRTQYFYSWLLNVLLG 

LLVPVEDEHSTLLILGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNVVTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGSIVELI 

AGGGSSCSPVLSRKQKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

SAGHDIITEQPRSQHTLQADSVDLASCDLTSS 

ATDGDEEDrLSHSSSQVSAVPSDPAMDLNDG 

TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGILPDEASEA 

FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCR1KGD1GQSTDDDS 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

SVKALALSCVGAAVALHPESFFSKLYKVPLD 

TTEYPEEQYVSDILNYIDHGDPQVRGATAILC 

GTLICSILSRSRFHVGDWMGTIRTLTGNTFSL 

ADCIPLLRKTLKDESSVTCKLACTAVRNCVM 

SLCSSSYSELGLQLIIDVLTLRNSSYWLVRTEL 

LETLAEIDFRLVSFLEAKAENLHRGAHHYTGL 

LKLQER VLNNWIHLLGDEDPRVRHVAAASL 

IRLVPKLFYKCDQGQADPWAVARDQSSVYL 

KLLMHETQPPSHFSVSTITRIYRGYNLLPSITD 

VTMENNLSRVLAAVSHELITSTTRALTFGCCE 

ALCLLSTAFPVCIWSLGWHCGVPPLSASDESR 

KSCTVGMATMIJLTLLSSAWFPLDLSAHQDAL 

ILAGNLLAASAPKSLRSSWASEEEANPAATK 

QEEVWPALGDRALVPMYEQLFSHLLKVTNIC 

AHVLDDVArurAIKAALPSLTNPPSLSPiRRK 

GKEKEPGEQASVPLSPKKGSEASAASRQSDTS 

GPVTTSKSSSLGSFYHLPSYLKLHDVLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDIGKCVEEILGYLKSCFSREPMMATVC 

VQQLLKTLFGTNLASQFDGLSSNPSKSQGRA 

QRLGSSSVRPGLYHYCFMAPYTHFTQALADA 

SLRNMVQAEQErOTSGWFDVLQKVSTQLlCT 

NLTSVTKNRADKNAIHNHIRLFEPLVIKALKQ 
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YTTTTCV QLQKQVLDLLAQLVQLRVNYCLL 

DSDQVFIGFVLKQFEYIEVGQFRESEAirPNIFF 

FLVLLSYERYHSKQUGIPKHQLCDGIMASGR 

KAVTHAIPALQPIVHDLFVLRGTNKADAGKE 

LETQKEVWSMIXRLIQYHQVLEMFILVLQQ 

CHKENEDKWKM-SRQIADIILPMLAKQQMHI 

DSHEALGVLNTLFETLAPSSLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGILAILRVL1SQSTED 

IVLSRIQELSFSPYLISCTVINRLRDGDSTSTLE 

EHSEGKQKNLPEETFSRFLLQLVGILLEDIVT 

KQUCVEMSEQQHIT^CQEIXjTLLMCLIHIFKS 

gmfrrjtaaatrlfrsdgcggsfytldslnlr 

arsmitthpalvllwcqdxlvnhtdyrww 

aevqqtpkrhslsstkllspqmsgeeedsdla 

aklgmcnreivrrgalilfcdyvcqnlhdse 

hltwlivnhiqdlislsheppvqdfisavhrns 

aasglfiqaiqsrcenlstptmlkktlqclegi 

hlsqsgavlrlyvdrixctpfrvlarmvdil 

acrrvemllaanlqssmaqlpmeelnriqey 

lqssglaqrhqrlyslldrfrlstmqdslsps 

ppvsshfldgdghvsletvspdkdwyvhlvk 

sqcwtrsdsallegaelvnrtpaedmnafm 

mnsefnlslxapclslgmseisggqksalfea 

arevtlarvsgtvqqlpaa/hhvfqpelpaep 

aaywsklndlfgdaalyqslptlaralaqy 

lvwsklpshlhlppekekdivkfvvatleal 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSWSSTEFVTHACSLIYCVHFILEAVAVQPG 

EQLLSPERRTNTPKAISEEEEEVDPNTQNPKYI 

TAACEMVAEMVESLQSVLALGHKRNSGVPA 

FLTPLLRNniSLARLPLVNSYTRVPPLVWKJLG 

WSPKPGGDFGTAFPEIPVEFLQEKEVFKEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQAITSLVLSAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRX 

LSnRGIVEQEIQAMVSKRENIATHHLYQAWD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKX GQVSIHS VWLGNSITPLREEE WDEEEEEE 

ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL 

LELYSRWILPSSSARRTPATLISEWRSLLVVS 

DLFTERNQFELMYVTLTELRRVHPSEDEILAQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGVLYVLECDLLDDTAKQL 

IPVISDYLLSNLKGIAHCVNIHSQQHVLVMCA 

TAFYLIENYPLDVGPEFSASIIQMCGVMLSGS 

EESTPSIIYHCALRGLERLLLSEQLSRLDAESL 

VKLSVDRVNVHSPHRAMAALGLMLTCMYT 

GKEKVSPGRTSDPNPAAPDSESVIVAMERVS 

VLFDRIRKGFPCEARWARILPQFLDDFFPPQ 

DIMNKVIGEFLSNQQPYPQFMATVVYKVFQT 

t uc?T^iocc\/r\7T5r\Uf\7x>n ot Q\TE r rr\T> a t>\/ a \/( a 
LMo i U^ooM VJKJJ W Vrvdi^oL^oNr IQKArVAMA 

TWSLSCFFVSASTSPVWAAILPHVISRMGKLE 
QVDVNLFCLVATDFYRHQIEEELDRRAFQSV 
LEWAAPGSPYHRLLTCLRNVHKVTTC 


491 


1841 


A 


3826 


469 


302 


SNPPASASRVAGITGVHQHAWLIFVFLVEMEF 
HHVGQAVLKLLISGDLPVSASQSA 


492 


1842 


A 


3836 


392 


88 


VAPSPMIMPDLYFYRDPEEIEKEE*AAAEK\EE 
FQSEWTAW/P/EFTATQSEVADWFKDMQVP 
SVPIQQFPTEDWST*PTMNDWSATSTAQTTE 
WVRITTEWP 
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493 


1843 


A 


3838 


19 


380 


TPSDMNRAFETDTQSIOEKNRSPSEPDYFERK 
KFKRS*EKAHIRYKIDQPEDIPLK\EFLCKHSK 
CTATLSMRNMSLMKKKCSFSEEF\LAFFPSLL 
VCHLLAIKLGFYIEIHLTTFNNTF 


494 


1844 


A 


3845 


2 


352 


FFFLRRSL/DSVAQAEAQWLVELGLLQAPPPGF 
KPISLJAGLPSSWDYGRPPPCPANFCIF/M*RRG 
FTVLARMVLIS*PCDPPTLASQGTAITGMSYH 
ARPQDIDFLYAHQGRCWFRLL 


495 

• 


1845 


A 


3847 


1774 


40 


DIFFRRAKEGMGQDEAQFSVEMPLTGKAYL 

WADKYRPRKPRFFNRVHTGFEWNKYNQTHY 

DFDNPPPKTVQGYKFNIFYPDLIDKRSTPEYFL 

EACADNKDFAILRFHAGPPYEDIAFKIVNREW 

EYSHRHGFRCQFANGIFQLWFHFKRYRYRR* 

RPWGTAGRCPRGHSKGASVKLWTPGPLSGL 

QGRGFTSHLRPHLSFARPQFPPI*KGGHH*AC 

HGELRRHWDRL A* GPD ATEG ALG ASFEHEG 

GQQPPADLTVQADTLHRPSARLGGAHRACPK 

RRPHRVLWRWARGAWAWRCQAREKQETQG 

QPCHITGHPLGREAEPAAAGAAPALAHRPPF 

ARTGSTEVPGPCWRPIRHCRRDPLWTPTLORD 

WPPTHPVLAGGVHFPAAG/IGGCVEVPVSVN 

VMGTKSH*AVLPPPPSTGPGGQGLPEGWGLE 

KGEGLPPGBPPPGLLTGPWXSMRPVTPSFAHIR 

TVAPSHSFFSGQEGRGPHGCHSPGR\SGP\AGR 

LVLQHPTGTSPTEAKRKVPPGPPEGHPTSPVT 

SPRPPTAPPRHPASSGNSSVCFSKKTCRWEKK 

SFVLMELAYWQDRMFF 


496 


1846 


A 


3849 


830 


442 


AKSPLPLG*IQWR/NLGSLKLRLPGFK*FTCLG 
LLSSWDYRSLPPRPVNFCILVELGFHHVDQAG 
LKLLTSSALPALASQSAEITGMSHRIWPLPLLR 
RPPVIR1RAPPQRLPFNLITSLKALSPNMATF 


497 


1847 


A 


3859 


2 


393 


AUIKTRRDGIARTGAQPAASWKGTNNYPWR 

LEMAGRPGSQEQSBCDRGTGSLPPPSQRPLGPS 

PEGAGPSPPPPGIPRGGGSSSSEGP/PQLLFVPR 

RFPAPKKGLPSDTPHSKAPPTPHLILGGEDSQ 

VPTL 


498 


10/10 
1545 


A 


JOOU 


253 


634 


KNASTVYSSQGDPKSFFFLLRWSLALVAQAG 
EQ*RDLSSLQPPPPGFK*FSCLSLPSSWD\YRCP 
LPCLANF\*FLVETGFHHVGQADLKLLTSGDP 
PTSASESAGITGVSHRAWPRIHFLYWKTFFL 


499 


1849 


A 


3863 


423 


263 


APSQ1SVAFLYAA/DKLFEKEI*KKIPFI1AS/DKI 

KJGINLTKEVKYLYTENY1TLMKEIK/DTDKW 

KDILY*WIGKIN1*ICMSTPPKAIYRFNAIPTK1P 

NTTFFreffiKSnKFIWNHKKPPNTQSNIEQKE* S 

FCSILLWWGGFLWFHMNFMIDFSISVKNVIGI 

LVG1ALNL 


500 


1850 


A 


3865 


2 


15246 


LPRGCLWCLQRSPTPARPQPSRPARSPLPLFP 

DLRPWASDLDIMGDAEGEDEVQFLRTDDEV 

VLQCSATVLKEQLKLCLAAEGFGNRLCFLEP 

TSNAQNYPPDLA1CCFVLEQSLSVRALQEML 

ANTVEAGVESSQGGGHRTLLYGHAILLRHAH 

SRMYLSCLTTSRSMTDKLAFDVGLQEDATGE 

ACWWTMHPASKQRSEGEKVRVGDDIILVSVS 

SERYLHLSTASGELQVDASFMQTLWNMNPIC 

SRCEEGFVTGGHVLRLFHGHMDECLTISPADS 

DDQRRLVYYEGGAVCTHARSLWRLEPLRIS 

WSGSHLRWGQPLRVRHVTTGQYLALTEDQG 

LVWDASKAHTKATSFCFRISKEKLDVAPKR 

DVEGMGPPEIKYGESLCFVQHVASGLWLTYA 
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seq- 
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NO: of 
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seq- 
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ireaiciea ecu 
nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


D=Aspartic Acid, EKJlutamic Acid, 
F=Phenylalanine, G=Giycine, H=Histidine, 
Msoleucine, K^Lysine, L^Leucine, 
M-Methionine, N=Asparaginc, P=Proiine, 
Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X=*Unknown, *-Stop codon, 
/^possible nucleotide deletion, V=possibIe 
nucleotide insertion 














APDPKALRLGVLKKKAMLHQEGHMDDALSL 

TRCQQEESQAARMIHSTNGLYNQFIKSLDSFS 

GKPRGSGPPAGTALPIEGVILSLQDLirYFEPPS 

EDLQHEEKQSKLRSLKNRQSLFQEEGMLSMV 

LNCIDRLNVYTTAAHFAEFAGEEAAESWKEI 

Vm,LYELJjVSURGNRSNCAIJ : SThaJ)WLVS 

KLDRLEASSGILEVLYCVLIESPEVLNI1QENHI 

KSIISLLDKHGRNHKVLDVLCSLCVCNGVAV 

RSNQDLITENLLPGRELLLQTNLINYVTSIRPN 

ffVGRAEGTTQYSKWYFEVMVDEVTPFLTAQ 

ATHLRVGWALTEGYTPYPGAGEGWGGNGV 

GDDLYSYGFDGLHLWTGHYARPVTSPGQHL 

LAPEDVISCCLDLSVPSlSFRINGCPyQGVFESF 

NLDGLFFPWSFSAGVKVRFLLGGRHGEFKF 

LPPPGYAPCHEAVLPRERLHLEPIKEYRREGP 

RGPHLVGPSRCLSHTDFVPCPVDTVQIVLPPH 

LERIREKLAEN1HELWALTRIEQGWTYGPVRD 

DNKRIJfPCLVDFHSLPEPERNYNLQMSGETJL 

KTLLAU5CHVGMADEKAEDNLKKTKLPKTY 

MMSNGYKPAPLDLSHVRLrPAQTTLVDRLAE 

NGHNVWARDRVGQGWSYSAVQDIPARRNPR 

LVPYRLLDEATKRSNRDSLCQAVRTLLGYGY 

NIEPPDQEPSQVENQSRCDRVRIFRAEKSYTV 

QSGRWYFEFEAVTTGEMRVGWARPELRPDV 

ELGADELAYVFNGHRGQRWHLGSEPFGRPW 

QPGDWGCMrDLTENTIIFTLNGEVLMSDSGS 

ETAFRE1E1GDGFLPVCSLGPGQVGHLNLGQD 

VSSLRFFAICGLQEGFEPFAINMQRPVTTWFS 

KGLPQFEPVPLEHPHYEVSRVDGTVDTPPCLR 

LTHRTWGSQNSLVEMLFLRLSLPVQFHQHFR 

CTAGATPLAPPGLQPPAEDEARAAEPDPDYE 

NLRRSAGGWSEAENGKEGTAKEGAPGGTPQ 

AGGEAQPARAENEKDATTEBCNKKRGFLFKA 

KKVAMMTQPPATPTLPRLPHDWPADNKDD 

PEIILNTTTYYYSVRVFAGQEPSCVWAGWVT 

PDYHQHDMSFDLSKVRWTVTMGDEQGNV 

HSSLKCSNCYMVWGGDFVSPGQQGRISHTDL 

V1GCLVDLATGLMTFTANGKESNTFFQVEPN 

TKLFPAVFVLPTHQNVIQFELGKQKNIMPLSA 

AMFQSERKNPAPQCPPRLEMQMLMPVSWSR 

MPNHFLQVETRRAGERLGWAVQCQEFLTMM 

ALHIPEENRCMDILELSERLDLQRFHSHTLRL 

YRAVCALGNNRVAHALCSHVDQAQLLHALE 

DAHLPGPLRAGYYDLLISIHLESACRSRRSML 

SEYIVPLTPETRAITLFPPGRSTENGHPRHGLP 

GVGVTTSLRPPHHFSPPCFVAALPAAGAAEAP 

ARLSPAIPLEALRDKALRMLGEAVRDGGQHA 

RDPVGASVEFQFVPVLKLVSTLLVMGIFGDE 

DVKQILKMEBPEVFTEEEEEEDEEEEGEEEDEE 

EKEEDEEETAQEKEDEEKEEEEAAEGEKEEG 

LEEGLLQMKLPESVKLQMCHLLEYFCDQELQ 

HRVESLAAFAERYVDKLQAN QRSRYGLLIKA 

FSMTAAETARRTREFRSPPQEQINMLLQFKDG 

TDEEDCPLPEEIRQDLLDFHQDLLAHCGIQLD 

GEEEEPEEETTLGSRLMSLLEKVRLVKKKEEK 

PEEERSAEESKPRSLQELVSHMVVRWAQEDF 

VQSPELVRAMFSLLHRQYDGLGELLRALPRA 

YTISPSSVEDTMSLLECLGQIRSLLIVQMGPQE 

ENLMIQSIGNIMWKVFYQHFNLMRALGMHE 

TVMEVMVNVLGG GESKEIRFPKMVTSCCRFL 
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seq- 
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SEQ ID 
NO: or 
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seq- 
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SEQ 
JLU NU: 
in 
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nucleotide 
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ng to first 

amino acid 
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peptide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
l^ASparuc ACiOf cr = ^iuiainic agio, 
^Phenylalanine, G=Clycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methiooine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=threonine, V=Valine, W=Tryptophan, ' 
Y-Tyrosine, X«Unkaown, *«Stop codon, 
Hiossible nucleotide deletion, V^possible 
nucleotide insertion 














CYFCRISRQNQRSMFDHLSYLLENSGIGLGM 

QGSTPLDVAAASVIDNNELALALQEQDLEKV 

VSYLAGCGLQSCPMLVAKGYPDIGWKPCGG 

ERYLDFLRFAVFVNGESVEENANWVRLLIR 

KPECFGPALRGEGGSGLLAAIEEAIRISEDPAR 

DGPGIRRDRRREHFGEEPPEENRVHLGHAIMS 

FYAALIDLLGRCAPEMHUQAGKGEALRIRA1 

LRSLVPLEDLVGnSLPLQIPTLGKDGALVQPK 

MSASFVPDHKASMVLFLDRVYGIENQDFIXH 

VLDVGFLPDMRAAASLDTATFSTTEMALAV 

NRYLCLAVLPLITKCAPLFAGTEHRAIMVDS 

MLHTVYRLSRGRSLTKAQRDV1EDCLMSLCR 

YIRPSMLQHLLRRLVFDVPILNEFAKMPLKJLL 

TOHYERCWKYYCLPTGWANFGVTSEEELHL 

TRKLFWGIFDSLAHICKYDPELYRMAMPCLC 

AIAGALPPDYVDASYSSKAEKKATVDAEGNF 

DPRPVETLNVIIPEKLDSFINKFAEYTHEKWAF 

DKIQNNWSYGENIDEELKTHPMLRPYKTFSE 

KDKEr^RWPIKESLKAMIAWEWTIEKAREGE 

EEKTEKKKTAKISQSAQTYDPREGYNPQPPDL 

SAVTLSRELQAMAEQLAENYHNTWGRKKKQ 

ELEAKGGGTHPLLVPYDTLTAKEKARDREKA 

QELLKFLQMNGYAVTRGLKDMELDSSSIEKR 

FAFGFLQQLLRWMDISQEFIAHLEAWSSGRV 

EKSPHEQEIKFFAKILLPLINQYFTNHCLYFLS 

TPAKVLGSGGHASNKEKEMITSLFCKLAALV 

RHRVSLFGTDAPAVVNCLHILARSLDARTVM 

KSGPE1VKAGLRSFFESASEDIEKMVENLRLG 

KVSQARTQVKGVGQNLTYTTVALLPVLTTLF 

QHIAQHQFGDDVILDDVQVSCYRTLCSIYSLG 

TTKNTYVEKLRPALGECI-ARLAAAMPVAFLE 

PQLNEYN AC S VYTTKS PRERAILGLPN S VEEM 

CPDIPVLERLMADIGGLAESGARYTEMPHV1E 

ITLPMLCSYLPRWWERGPEAPPSALPAGAPPP 

CTAVTSDHLKSLLGNILRJIVNNLGIDEASWM 

KRLAVFAQPIVSRARPELLQSHFIPTIGRLRKR 

AGKWSEEEQLALEAKAEAQEGELLVRDEFS 

VLCRDLYALYPLLIRYVDNNRAQWLTEPNPS 

AEELFRMVGEIFIYWSKSHNFKREEQNFWQ 

NEINNMSFLTADNKSKMAKAGDIQSGGSDQE 

RTKKKRRGDRYSVQTSLIVATLKKMLPIGLN 

MCAPTDQDLITLAKTRYALKDTDEEVREFLH 

NNLHLQGKVEGSPSLRWQMALYRGVPGREE 

DADDPEKIVRRVQEVSAVLYYLDQTEHPYKS 

KKAVWHKLLSKQRRRAVVACFRMTPLYNLP 

THRACNMFLESYKAAWELTEDHSFEDRMIDD 

LSKAGEQEEEEEEVEEKKPDPLHQLVLHFSRT 

ALTEKSKLDEDYLYMAYADIMAKSCHLEEG 

GENGEAEEEVEVSFEEKQMEKQRLLYQQARL 

HTRGAAEMVLQMISACKGETGAMVSSTLKL 

GISILNGGNAEVQQKMLDYLKDKKEVGFFQS 

that \AHTr t i\n ni KiAwnnhiv Aval omvmp 

DGTVTNRQNGEKVMADDEFTQDLFRFLQLLC 
EGHNNDFQNYLRTQTGNTTTINIIICTVDYLL 
RLQES1SDFYWYYSGKDVIEEQGKRNFSKAM 
SVAKQVFNSLTEYIQGPCTGNQQSLAHSRLW 
DAWGFLHVFAHMMMKLAQDSSQIELLKEL 
LDLQKDMVVMLLSLLEGNVVNGMIARQMV 
DMLVESSSNVEMILKFFDMFLKLKDIVGSEAF 
1 QDYVTDPRGLISKKDFQKAMDSQKQFSGPEI 
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seq- 
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nucleotide 
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ng to first 

amino acid 
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peptide 

sequence 


Predicted end 
nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OOysteine, 
EKAspartic Acid, E^lirtamic Acid, 
F=Phenylalanine, G=<31ycine, H=Hisddine, 
Msoleucine, KHLysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline 5 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possibIe 
nucleotide insertion 














QFLLSCSEADENEMINCEEFANRFQEPARDIG 

FNVAVLLTNLSEHVPHDPRLHNFLELAESILE 

YFRPYLGRIEIMGASRRIERIYFEISETNRAQW 

EMPQVKESKRQFIFDWNEGGEAEKMELFVS 

FCEDTIFEMQIAAQISEPEGEPETDEDEGAGA 

AEAGAEGAEEGAAGLEGTAATAAAGATARV 

VAAAGRALRGL S YRSLRRRVRRLRRLTARE A 

ATAVAALLWAAVTRAGAAGAGAAAGALGL 

LWGSLFGGGLVEGAKKVTVTELLAGMPDPT 

SDEVHGEQPAGPGGDADGEOASEGAGDAAE 

GAGDEEEAVHEAGPGGADGAVAVTDGGPFR 

PEGAGGLGDMGDTIPAEPPTPEGSPILKRKLG 

VDGVEEELPPEPEPEPEPELEPEKADAENGEK 

EEVPEPTPEPPKKQAPPSPPPKKEEAGGEFWG 

ELEVQRVKFLNYLSRNFYTLRFLALFLAFAIN 

FILLFYKVSDSPPGEDDMEGSAAGDVSGAGS 

GGSSGWGLGAGEEAEGDEDENMVYYFLEES 

TGYMEPALRCLSLLHTLVAFLCIIGYNCLKVP 

LVIFKREKELARKLEFDGLYITEQPEDDDVKG 

QWDRLVLNTPSFPSNYWDKFVKRKVLDKHG 

DIYGRERIAELLGMDLATLEITAHNERKPNPP 

PGLLTWLMSn)VKYQIWKFGVIFTDNSFLYLG 

WYMVMSLLGHYNNFFFAAHLLDIAMGVKTL 

RTII^SVTHNGKQLVMTVGLLAVVVYLYTVV 

AFNFFRKFYNKSEDEDEPDMKCDDMMTCYL 

FHMYVGVRAGGGIGDEIEDPAGDEYELYRVV 

FDIXFFFFVTVEXAUQGLnDAFGELRDQQEQV 

KEDMETKCFICGIGSDYFDTTPHGFETHTLEE 

HNLANYMFFLMYLrNKDETEHTGQESYVWK 

MYQERCWDFFPAGDCFRKQYEDQLS 


501 


1851 


A 


3869 


467 


665 


VIVArY CQLIFDKGAKTIQ*PFQQI AL/CKRMK 
LGPCFTPCGKINSEWIRELSVRVKTIKHLEIGV 
N 


502 


1852 


A 


3888 


1042 


724 


SGMQWRDLTPLQPLPPRFKQFSCLSLPGSWD 
YRHAP\PLLTNF\*FLVEMGFCYVGQAGRKLL 
ASSDQSALASQSAGITG1STAPGPPFFFLNFEA 
GSCSVAQAGVQ 


503 


1853 


A 


3891 


1773 


1193 


EVDSQSGVQ*QAPGSLQLQTPGLK/VSCLLSR 
QD YRSSLPHLASCCYYYYYY/VFL* RRGLTTL 
VQGGLKLLPSSNPFASAP* TAGITGMSHCAGP 
HFNF*MFRKISCIRE*F*HTRIYDIPFLILFFKET 
WVLLCYPGWPQIPGLKPSSCLRLLSSWDHRC 
APPCPASFFTFHVDRVSPPCPGLVSITFKMLLL 
L 


504 


1854 


B 


3896 


279 


70 


MVSKSKSILMSYNHVELTFSDMKKMPEAFRR 

TQKHTIYLIPYQVIFWSTGKDAMRSFMMPFY 

QKEYYENQ* 


505 


1855 


A 


3899 


2 


1396 


EPGVPTKKTWFDKPDFNRTNSPGFQKKVQFG 

NENTKLELRKVPPELNNISKLNEHFSRFGTLV 

NLQVAYNGDPEGALIQFATYEEAKKAISSTEA 

VLNNRFIKVYWHREGSTQQLQTTSPKVMQPL 

VQQPILPWKQSVKERLGPVPSSTIEPAEAQS 

ASSDLPQVLS1\LLA*QKQCIIQLL/WKAAQKT 

LLVSTSAVDNNEAQKKKQEALKLQQDVRKR 

KQEILEKHIETQKMLISKLEKNKTMKSEDKAE 

IMKTLEVLTKNTTKLKDEVKAASPGRCLPKSI 

KTKTQMQKELLDTELDLYKKMQAGEEVTEL 

RRKYTELQLEAAKRGILSSGRGRGIHSRGRGA 

VHGRGRGRGRGRGVPGHAWDHRPRALE1S 
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ng to first 
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Predicted end 
nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E<31utamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K-Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutarmne, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, ^top codon, 
^possible nucleotide deletion, possible 
nucleotide insertion 














AFTESDREDLLPHFAQYGEIEDCQIDDSSLHA 
VTTFXTRAEAE AAA VHGARFKG QDLKLAWN 
KPVTNISAVETEEVEPDEEEQREUIA 


506 


1856 


A 


3911 


1952 


919 


D AELSGTL SL VLTQ CCKRIKDTVQKLASDHK 

DIHSSVSRVGKAIDKNFDSDISSVGIDGCWQA 

DSQRLLNEVMVEHFFRQGMLDVAEELCQES 

GLSVDPSQKEPFVELNRILEALKVRVLRPALE 

WAVSNREML1AQNSSLEFKLHRLYFISLLMG 

GTTNQREALQYAKNFQPFALNHQKDIQVLM 

GSLVYLRQGIENSPYVHLLDANQWADICDIFT 

RD ACALLGLS VESPLSV SF S AGCV ALPALINIK. 

AVIEQRQCTGVWNQKDELPIEV\DLG*KSAGY 

HSIFACPJLRQQTTDNNPPMKLVCGHnSRDAL 

NKMFNGSKLKCPYCPMEQSPGDAKQIFF 


507 


1857 


A 


3936 


439 


18 


SHPFSPAPGICPDAPPPLPRPSKGLGHPGTAGA 

PGSGARCHPPSTCSPSWASPG*GAKASPALPR 

SHGVTLLCKAQAHLCRGEDSKDASGSTSQA 

WEPG*GAWGMPRCQGPALGSCFCPPGTTVQ 

RPAKQRDKRNRHLGR 


508 


1858 


A 


3944 


120 


'412 


WCPAGTLDFPGPQEMVLLEIEVMNQLNHRNL 
IQLYAAIETPHEIVLFME\YECPK*W*GLGGGT 
TRHGASRPGVCAHSIEGGELFERIVDEDYHLT 
EV 


509 


1859 


A 


3949 


31 


392 


ltktp sprekgrgvls vllmmi * kcrvif vkjp 
mvrtlqnfc/re[lnva\wtgd*pntl*keqrg 
itfsdsks*ykatkik™wychknryid/ern 
rjeipeinpcicdkiifrklsmttq 


510 


1860 


A 


3954 


1013 


885 


FSETRACCPRLEHSGRIEAHCSLNIPGSSDPPT 
SASSVAATTG 


511 


1861 


A 


3956 


1 


1054 


PPAWAPRSPLIWAPTSGRHPCRAALPWSTSSV 

RWQPSEKQPPPPAHRGPADSLSTAAGAAELS 

AEGAGKSRGSGEQDWV>mPKTVRDTLLALH 

QHGHSGPFESKFKKEPALTAVARTARKRKPS 

PEPEGEVGPPKVTTERPSRGCPHPQRGSRSP*L 

LHPLLCLRHHPLPHLIPTGPHRLkRPRM\P\SP 

MAALILVADNAGGSHASKDANQVHSTTRRN 

SNSPPSPSSMNQRRLGPREVGGQGAGNTGGL 

EP VHPASLPDS SLATS APLCCTLCHERLEDTH 

FVQCPSVPSHKFCFPCSRQSIKQQGASGEVYC 

PSGEKCPLVGSNVPWAFMQGEIATILAGDVK 

VKKERDS 


512 


1862 


A 


3957 


1086 


3 


QDRARLDCSSATSAHCNLRLPGS*DSPASASR 

VAGTTDTHHHTWLILGSSVQTGFDHVGQAG 

LELLTSGDPPISASESAGIMGMSHCVWP*SWG 

LSHHMAPPQGDGGRARGTPGPEQSFWNLSC 

H*PRCQWS*LMTQIJPWGRHQYNPTMKRGK 

LRHREACSLPLPGEGEPGLQPSS\* SQNPCSSPL 

FHHGL+AWLWCPELLLQGQARRH*RSPPS/FK 

CPATLSLTAWSQTKRLRSQFLLLPWL*RAL*H 

PP\CHWPSRRSLGDPLLPRSQG*RDGT*ASTFC 

SYF*DTESHLVAQAGVQWRDLGSJLQrrCPRL 

KVRFSRLSPPSSYTHRYVPSHLAESCISSRDRIP 

PSRPDRSRNSNSLSR 


513 


1863 


A 


3961 


3038 


476 


VALTTSMCCNKQVIV1DKIKSASIADRCGALH 

VGDHILSrDGTSMEYCTLAEATQFLANTTDQ 

VKLE1LPHHQTRLALKGPDHVKIQRSDRQLT 

WDSWASNHSSLHTNHHYNTYHPDHCRVPAL 

TFPKAPPPNSPPALVSSSFSPTSMSAYSLSSLN 

MGTLPRSLYSTSPRGTMMRRRLKKKDFKSSL 
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D=Aspartic Acid; EXJlutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K«Lysine, L^Leucine, 
M»Methionine, N-Asparagine, MProline, 
Q=Glutamine, R=Arginine ) S==Serine; 
T=Threonine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \ppossible 
nucleotide insertion 














SLASSTVGLAGQVVHlEn'EWLTADPVTGF 

GIQLQGSVFATETLSSPPLISYIEADSPAERCG 

VLQIGDRVMAINGIPTEDSTFEEASQLLKDSSI 

TSKVTLEIEFDVAESVIPSSGTFHVKLPKKHN 

VELGITIS SPSSRKPGDPLV1SDIKKGS VAHRT 

GTLELGDKLLAIDNIRLDNCSMEDAVQILQQC 

EDLVKUaRKDEDNSDEQESSGAIIYTVELKR 

YGGPLGMTISGTEEP\FDL*IISSLTKGGLAERT 

GA1HIGDRJ0L\A^NSSSLKGKPLSEAIHLLQMAG 

ETVTLKIKKQTDAQSASSPKKFPISSHLSDLGD 

VEEDSSPAQKPGKLSDMYPSHGCPSVDSAVD 

O W L/VJDAVLL/ 1 OX I vJ 1 JlAJ 1 Uj rV^AVOU X UN T IN 1 I U 

WRSPKQRGS\LSPVmPRSQTYPDVGLSYED 

WDRSTASGFAGAAVDSAETEQEENFWSQALE 

DLETCGQSGILRELEATIMSGSTMSLNHEAPT 

PRSPAGSDRPSFQERSSSRPHYSQTTRSNTLPS 

DVGRKSVTLRKMKQEIKEIMSPTPVELHKVT 

T YTm^nMFnFGFSVADGLT FTCGVYVKNTRPA 

GPGDLGGLKPYDRLLQVNHVRTRDFDCCLV 

VPLIAESGNKLDLVISRNPLASQKSIDQQSLPG 

D*SEQNSAFFQQPSHGGNLETREPTNTL 


514 


J ©64 


A 

A 




811 
ODD 




' T FKOftVSGMATKRI AROLGLIRRKSIAPANG 
NLGRSKSKQLFDYLIVIDFESTCWNDGKHHH 
SQEHEFPAVLLNTSTGQIDSEFQAYVQPQEHPI 
LSEFCMELTGIKQAQVDEGVPLKICLSQFCK 
WIHKIQQQKNIIFATG1SEPS/DF* SKIMCICYL 
VR*RISYTY*SKHKSKGC 


515 


1865 


A 


3969 


492 


182 


CRF WGISTHCDTCDPLSPQTTEG* *EGDLWSL 
DLLGPEFLARKPLFKTKTYQSTF*SISKNE/FTC 
PNFUEEGTDLI F\* Q VKHNPCHRLTPEEGTV QL 
NRADS 


516 

- 


1866 


A 


3977 


2 


1357 


KMLC/QKESOTIRLKRAKMDKSMFVKIKTLGI 

GAFGEVCLARKVDTKALYATKTLRKKDVLL 

RNQVAJWKAERDILA£ADNEWVVRLYYSFQ 

DKDNT.YFVMDY1PGGDMMSLLIRMGEFPESL 

ARFYIAELTCAVESVHKMGFIHRDIKPDNILID 

n. i ji in i fs, i . ± Lsir kjIjKj i urn. w l i x y^ o kjljxil 

RQDSMDFSNEWGDPSSCRCGDRLKPLERRAA 

RQHQRCLAHSLVGTPNYIAPEVLLRTGYTQL 

CDWWSVGVILFEMLVGQPPFLAQTPLETQM 

KVINWOTSLMPPOAKLSPEASDLIIKLCRGPE 

DRLGKNGAI)EIKAHPIF*NQFDFSQ*PEDSRS 

AFKQFP+NHTTPTDTSNFDFVVDPDKLWSDDN 

EEENVNDTLNGWYKNGKHPEHAFYEFTFRRF 

FDDNGYPYNYPKPIEYEYINSQGSEQQSDEDD 

QNTGSEIKNRDLVYV 


517 


1867 


A 


3980 


1358 


1022 


FFFKKFTQSLGFLLFSFSFLFSCFFFFHFVLFCY 
VFLDRVPLCHPG WS A WQ SQVTATNLPPS WD 
*RCRPPH/LANLCNFCRDVSFTTLPRLVLNTWA 
QAIFQPQPPKVLGLQV 


518 


1868 


A 


3986 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*F 
SCFSLPE*LGYRHVPPCLANSVFSVEMG\FLH 
VGQAGLELLTSGDLPALASQSAGITG\SHRAR 
PENGFENIF 


519 


1869 


A 


3994 


751 


126 


NQGLRHVGLCRTCLVNQMFAS SILGKSHHHS 
LISINQGHNALWKAAG\PLPLKAGYC\QSFSPC 
DSLKYGNSWDEKDLTVPQRDTHKRSVLRWIS 
QRGK\LAVEMEEGHC1LVLPLGTECLGIK\PIV 
. HLFSSEMGE\NRPMVG\ARHVYSNAALLSFTP 
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Amino acid sequence ^a— Alanine w^ysieine, 
D=Aspartic Add, E^lutamic Acid, 
r— jTienyiaianine, vj = vjij'wiiic^ n~xiiatjujiic, 
I=Isoleucine, K=Lysine, L=Leucine, 

JV1— mexillunine, IN— ASparBguic, i rruiuic, 
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T=Thrf>rminf» V=Vflline W— Trvnfnn hfln 
i — 1 nrcuninc, v — vtuwicj rr nj^/wyuuiif 

Y«Tyrcsine, X-Unknown, *=Stop codon, 
A=possible nucleotide deletion, V=possible 
nucleotide insertion 














AHWFADLLLIITLPSYYIPFC 


520 


1870 


A 


3999 


882 


698 


QSFRLSLLSSWDYRHM*PRLANF*T\FFCRDR/ 
SLALLPRLVSNSWPQAILPPRPPKVLGLQT 


521 


1871 


A 


4011 


1346 


1178 


rrr'Jb 1 VoLaAo* Avj VJxoriJLJJNoMAirrorvjwoiN 
PPTSASHVAGATGTHHHAWLLSV 


522 


1872 


A 


4015 


2 


377 


QG1ALLTRMGES VKHVTG GYKLRTRPLEF AA 
IGDYLDTFALKLGTTJDRIAQRIIKEE1EYLVELR 
EYGrVYSTWSALEucLAlirLJc.u V aAL,lUNUa 1 
AL*ELTDDMTEDFLFVLREY1LYSDSMK 


523 


1873 


A 


4018 


341 


19 


ERVIHNQ1QQAQRSPHIFNARRSS/PRPN1VELP 
KVKEVCKTSKS/GQVTYKGVSIRLRANFLAEP 
L*NRJREWDEAIKVLKEKQ\FLSKMVYPANLSF 
CjWEvjDI 1 orrAJs. 


524 


1874 


A * 


4020 


1067 


743 


FFIJIWSIJDSVAQAGVKWCNLGSLQAPPPGF 
TPFSCLSLPSSWDYRHPPPRLAN*LTNFLCF** 

tJrt/^OTtrr AT5"N/T\n TC *"DUT\T "D A C A CnC Ar2TTf"lT 

Kv^ir 1 VLAKMVLlo^rliLJJ^AoAayoAO^ 1 uL 
SHCSWPTSSILS 


525 


1875 


A 


4021 


781 


351 


QFRVIFFFLRRSHSVAQAGMQWHDHSLLQPL 
PPRLKQ/F/SHLSPPSIWDYRRVPPCLVNFS1FF 

QGQPE+SFDIRFACVIAALRETFQCLCSASRVN 
NK1INRPTHPVESSF 


526 


1876 


A 


4024 


80 


341 


TPSSTSRGTEEQQSSKMAWQRREEKEHLNVR 
RSSAEDGWKADKP/VDG*TPGEDHLPTPSPFQ 
LHIHSSESQLHHSVKSPPSLSFRLM 


527 


1877 


A 


4026 


593 


230 


DFYLYPERKKRGQMMTAVSLTTRPQESVAFE 
DVAVYFTTKEWAIMGXPAERALYRDVMLEN 
YGGCGPL*CHPTSKPALVFS\LEQGKESCFSPA 
TGSSLSRNDWRAGWIGYLELRRYTYLS 


528 


1878 


A 


4028 


1160 


242 


GTSELLCIQRWN WGPAFPPRPGLALAPTLQLL 

VEMGSAKSVPVTPARPPPHNKHLARVADPRS 

PSAGILRTPIQVESSPQPGLPAGEQLEGLKHAQ 

DSDPRSPTLGIARTPMKTSSGDPPSPLVKQLSE 

V £ E 1 bDSKSNLrPEP VLPrbAr LSb bLDLr*i-.u 1 

QLSVEEQMPPWNQTEFPSKQVFSKEEARQPT 

ETPVASQSSDKPSRDPETPRSS\GSMRNRWKP\ 

NSSKVLVGKSPLHPSCQDDNSPGTLTLRQGKA 

AFVTST QtTMVCTJT lAPflAVTT OTHTJU T "K'TPHP A 
AT JSXL<&lHN V OI^J~JS.\CrU AUJLiVJ 1 VJxvVLfLrv i CrVJIVrt 

WEQGQD\HDKENQHFPLVES 


529 


1879 


A 


4039 


2 


366 


KDMVLIMEMQSMITMKCPQYL*E+RKIPDITK 
CW*GCGSTGILIFC/WS*PL*KT1*QPR*FKQI*T 
TT TTrV^TM*FHTFHNAGV*LSDIYPRFMKGYV 
HTEICT*MFIAVLFVWKTWKQF 


530 


1880 


A 


4057 


358 


3 


LLJEWGNTIVTVFTKAQNKKMKGSRSILFKQL 
RKYGSRimLKSKHDKNICTENYKT*MKEIEA 

/TlTnrwrnTT P^WTTJRrWMT^nTT P *s WTHT? THV 
fXJ 1 UJV W IV 1 " 1 J w iJVj\J.rii viavi_i uu o w i xi v 

VKISILPKVNYRFYL1SIKILMAI 


531 


1881 


A 


4061 


50 


278 


TQGTEEIYK1SSCEWVQASFSTPLITLHDFKIY 
HKATVIKMVWYWHRQ*KFSKN/R1ESSEIEPH 
IYDQFIFDKGEKIIQEKGNSFFNN/MCWKNWIF 
T*KR 


532 


1882 


A 


4069 


19 


368 


NDLLENFKF WE* FKE * LENIN GTYTEKJETGGV 
YKELSSPKYSGTRQFYGQTISNFPGKtlSMVY 
KLFQKTE/TEGRHP1SLYEFRITLITIPNKDNIYL 
QIWMPVSLMNTVTLKCPT 


533 


1883 


A 


4076 


1 


355 


PIRKFTKV AG* K.SNTPK* LAFLHINNEQFENKI/ 
ITNI/PFI1ASKRIKYSGISLTKEMKDLYTETLLR 
KIKEDTNKWKDl/SCFWVGR/LNIVKMPKAnC 



203 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue 
of peptide 
sequence 
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^Phenylalanine, GKilycine, rMiistidine, 
I=IsoIeucine, K=Lysine, L=Leucine, 
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/^possible nucleotide deletion, \=possible 
nucleotide insertion 














IFNAIPlKMPMMCMAKffiKNSS 


534 


1884 


A 


4088 


3 


1931 
• 


IID S STRRMESERSPL YRQLIDLGYL SSSHWNC 

GAPGQDTKAQSMLVEQSEKLRHLSTFSHQVL 

QTRLVDAAKALNLVHCHCLDIFINQAFDMQR 

DLQITPKRIXYTRKKENELYESLMNIANRKQE 

EMKDMIVETLOTMKEELLDDATNMEFKDVI 

VPENGEPVGTREIKCCIRQIQELIISRLNQAVA 

NKLISSVDYLRESFVGTLERCLQSLEKSQDVS 

VHITSNYLKQILNAAYHVE VTFHSGS S VTRM 

LWEQIKQ11QRITWVSPPAITLEWKRKVAQEAI 

ESLSASKLAKSICSQFRTRLNSSHEAFAASLRQ 

LEAGHSGRLEKTEDLWLRVRKDHAPRJLARLS 

LESRSLQDVLLHRKPKLGQELGRGQYGWYL 

CDNWGGHFPCALKSWPPDEKHWNDLALEF 

HYMRSLPKHERLVDLHGSVIDYNYGGGSSIA 

VLLIMERLHRDLYTGLKAGLTLETRLQIALDV 

VEGIRFLHSQGLVHRDIKLICNVLLDKQNRAK] 

TDLGFCKPEAMMSGSIVGTPIHMAPELFTGK 

YDNSVDVYAFGILFWYICSGSVKLPEAFERCA 

SKDHLWNNVRRGARPERLPVFDEECWQLME 

ACWDGDPLKRPLLGIVQPMLQGIMNRLCKSV 

NSEQPNRGLDDST 


535 


1885 


A 


4090 


2 


417 


ALMPHEANYEEIFLKTDKDMDGFESGLEVRE 
IFLKTR/GLPSTLL AHI W ALCD SKDCGKL SKD 
HFALAFHLI1\QKLIKGIDPPLVLTPEKISPSNR 
ASLQK VTELTRKP VCIIFKGTILWRITD S I WMK 
HNRKRIWLRA 


536 


1886 


A 


4102 


569 


829 


DHQK*KNIPCSWIGRINIVKMStLPKAIYRFSAI 
PIKIPMTFFTEI* S*N VYRTTKTQE* AKAILSKK 
EQNLEESHYLDFK* YYRAV 


537 


1887 


A 


4104 


54 


281 


SIDCEHLIRRMLVLDPSKRLTIAQIKEHKWML 
IEVPVQRPVLYPQEQENEPSIGEFNEQVLRLM 
HSLGIDQQKTIE 


538 


1888 


A 


4109 


141 


314 


IRHIPLKIRSVVSHLKCFYKFILTFFFAGCSQPL 
VPRENITAWMN AIGLET ALPVS 


539 


1889 


A 


4111 


268 


1 


asrpwghsyp*fnqqevdtlkrpiassei*mm 
i+kfat\kk:spgpyrftaefshtfkedlvpilw 
plfpkiyregtlphsfyeasitl 


540 


1890 


A 


4142 


198 


2064 


pepgagraatpwgplfwrgrgsgrcekaae 

aalgdflglhrrtqqpavdrllsdasaqwr 

vrghggvresgrapqqpgrrrgrrprkrpr 

grwrregcgaggrgvcvaawsqrsiagnn 

dyrlfhkmsnshplrpftavgeidhvhilseh 

igalligeeygdvtfwekkrfpahrvilaar 

cqyfrallyggmresqpeaeiplqdttaeaft 

mllkyiytgratltdekeevlldflslahky 

gfpeledstseylctilniqnvcmtfdvasly 

slpkltcmccmfmdrnaqevlssegflslsk . 

tallnhojudsfaapekdiflallnwckhnsk 

enhaeimqavrlplmsltelln vvrpsgll sp 

daildaikvrsesrdmdlnyrgmlipeeniat 

mkygaqwkgelksalldgdtqnydldhg 

fsrhpidddcrsgeeiklgqpsiinhvrillwdr 

dsrsysyfievsmdeldwvrvidhsqylcrs 

wqklyfparvcry1rivgthntvnkifhivaf 

ecmftnktftlekglivpmenvatiadcasvi 

egvsrsrnallngdtknydwdsgytchqlg 

sgaiwqlaqpymigsirvllwdcddrsy 


541 


1891 


A 


4146 


282 


778 


GTLGYPNGARGQPQDNFFAHQWSHHPPISAC 
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seq- 
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JrrculCiea 

beginning 
nucleotide 
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correspondi 
ng to first 
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residue of 
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location 
corresponding 
to last amino 

aClU rCMUUC 

of peptide 
sequence 


Amino acid sequence (A— Alanine C RB Cysteinc, 
ENAspartic Acid, £=<3hitamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
0=filutemin&. R—Areinine. S^Serine. 
T=Threonine, V^Valine, W=Tryptophan, 
Y=Tyrosinc, X^Unknown, *=Stop codon, 
/possible nucleotide deletion, V=possible 
nucleotide insertion 














T4AFSFMF AF WODMKWKNKFWGKSLEIVPVG 
TVNVSLPRFGDHFEWNKVTSCIHNVLSGQRW 
IEHYGEVL1RNTQDSSCHCKJTFCKAKYWSSN 
VHEVQGAVLSRSGRVLHRLFGKWHEGLYRG 
PTPGGQCIWKP 


542 


1892 


A 


4147 


44 


433 


SVDAYVCNDIVFSYRTTITLLEGA*LTHRYVA 
QDPKQGQLRSLHLTCDSAPAGSQGTWSTSCR 

TxnjT rPUrJOAriTTPT ATFTYn^PK AVT GOUT J J /T 

ANVSSENKITRTSKTTFQI^SVKDAVYTVV 
SSH 


543 


1893 


A 


4153 


678 


11 


TISYPQCLTQMYFLISFANVDTFLLP1MALDH 

YVAICSALQ*CSIITP/ELCQGLPVLA*AGSSLIS 

PVHTVIMSRLAFCSSAQISHFYRDAYLLMKIA 

PQHT*\NnHVFT flA Wl FLAPCAL1LVSYIRIA 

AAIUUPSPTRRRKACSICSSHLSLVTLFYGTV 

LGia*PPDSFSAQDAUTIMYTVVTSMLNnPFTY 

SLMNKEVQEAVRRLFSRGSHSSWCW 


544 


1894 


A __ 


4158 


3 


538 


LLYAQAGVQ*LNLSSLQPQPAGLKQSSHPSLP 
wnYR Y<?TP HP ANFFVPMEFHHVAOAGLEL 

00 VV U 1 1\ I O X l tlx AVI > I 1 V UlV-LLJl ±.ixl t r\yA,vj i ji /i j 

LGSGDLFTSTSHSAGITGV\SHHAPPRLISSEGS 
LLGHLLCLPMVFPLLCVF VLI SSSLAGEEAAG 
LRVQKLWPAVVLSHLPVCWFHCSGIWSEV1E 

1 K VORKGHVLPWOAHVVEF 


545 


1895 


A 


4160 


1 


412 


HPLGLGLVPSEIFSPQDKKAADGS1LAPARGE 

DLEAGLKGSFMDGRLQASVSVFRIQRVGSAM 

QDTASAMPCLPYYPTSHCFMAGGKSRSQGW 

ELELSGEPAPGWQVLAGYTYTQARYLRDASE 

ANVGQPLRPVDPR 


546 


1896 


A 


4174 


1252 


1190 


FFQVFIFLFLIFFKTEFHSCCPGAVQWHDLDSL 
QPPPPRFKGFSCLSLPSSWDYRHAPAHPANFV 
FLVETGFLHV\GQ\ASLELPTSGDTPASVASQSA 
GITGVSHHA*PRASGRRCW 


547 


1897 


A 


4176 


3029 


1 


AGPDGLAAPASCQGARGQTRVPGAFSWLAP 

GSHHASEGLAPGVPPAGGVSAQELTAPPQEG 

WGLGAPPAAPRPESDEKRAGSDAVRSFSRGA 

RDSLGQRRLGGTRGAGPAGKGAQRTMGPAS 

GFHSFPPRPHQEPSPRSSCWQHLLWHCPWPQ 

PSRLPRLTP AQLLQGPGVLAAPPGP* HVPGFL 

AQSPWPLPSGPRSP*DPLHQGALVPLPQGGSP 

HTAPHCLPSVLSPAIQQPLLPTAST/SSRSPPAS 

TMAPIPSALAVWEPAGSSPQLSSAPADSSVPLP 

ALPKVLPPWTQKPLLGCLCQSPLPLLSPPDQI/ 

RCPPACSPAAASSFSFESQPCPSAPSKASPAPA 

ALUVGPHHPP*SQQPQSQSVHPHGPGGPQPPL 

AASSLFWMFCQPPPPHPQFLWHRPLPVTGKA 

LAS\PLCFRPAPGSLRQTPLPPQFHIPRPGLSAP/ 

PPPASGTSDSSDSRSPSASAARVWPPA\SPPPP 

AARHRPHPPEYFLSPCPFSCGFPRLLGRPRRPQ 

ALQTPRA WDLPPGS SP APLC S GPELP* APPPLP 

PFPRVA*LGSGHPPSAQVPGLW*RCV*GHPIP 

RPVGHS*SGPPHSPPL*APPQAWPLELPPSRQC 

LQPLHLRAAQPLDPCCSLSPPGPPLPVPALPS 

WPGRP*SPSPASSQPPYHAGLPGPQSSPLPPGL 

PQLPSLRSGSQQPLLFFQCPGPGAVWGKGSPQ 

PLSPHPPPP/ARTQTFPVASRSLSPGTAPYSVCL 

TPSRSASSLPEWLASSLPKIPQSSGS\PLGPTSP 

MP*CFHRPSPPLP/LSSPFPA\LRPQAPQFPLHLP 

P*PPAPSPGCPLPPLAQQHQPSPPSPHARSTLT 

PPLWPSLALLP*PLPPPPPVPSFSASLLCSLPAH 
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Y-Tyrosine, XKJnknown, *~Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














GTPASPGLGRSCLGKPQTLPWISFWPPSGRLA 
PGTWQPW/PVSPAPLSCLSAWDPWELPSFQPQ 
VCSTAELFrSCLLSSPGP\PAFQPPRFGCL*GPP 
GPPGLPPLQSSLSFPPPPPPVPQPPAPPALQWG 
LHLPGGRTK 


548 


1898 


A 


4180 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLFNSTK 

KIQFHQELL VLFWKLCDFNKVG QPRGALQGD 

GEQLPQ*PGGRDSVRLRGVGQSCPSLELSPLG 

PSPHP*KFLFFVLKSSDVLDILVPILFFLNDAR 

ADQSRVGLMHIGVFILLLLSGECNFGVRLNKP 

YSIRWMDIPVFTGTHADLLIVXVFHKIITSGHQ 

RI^PIJ^CLLTIVVNVSPYLKSLSMVTANKLL 

HLLEAFSTTWFLFSAAQNHHLVFFLLEVFNN1 

IQYQFDGNSNLVYAIIRKRJS1FHQLANLPTDPP 

TIHKALQRRRRTPEPLSRTGSQGGAPPWRAPA 

PLPLQSQAPSRPVWWLLQALTS*PRSPRCQR 

MAPCGPWNLSPSRAWRMAARLRGSPARHGG 

SSGDRP/HSSASGQWSPTPEWVLoWKbKLrLQ 

TIMRIXQVLVPQVEKICIDKGLTDESEILRFLQ 

HGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


549 


1899 


A 


4191 


858 


321 


LPWQRLGVLLSRGKMAVTGWLESLRTAQKT 

ALLQDGRRKVHYLFPDGKEMAEEYDEKTSE 

LLVRKWRVKSALGAMGQWQLEVGDPAPLG 

AGNLGPELIKESNANPIFMRKDTKMSFQWRIR 

NLPYPKDVYSVSVDQKERCIIVRTTNKKYYK 

KFSIPDLDRHQLPLDDALLSFA\TPTAP 


550 


1900 


A 


4192 


1 


1980 


IRHTGSDIAGVCGWLLLSGPCGVGLDLDSRLL 

GASAMRRSEVLAEESIVCLQKALNHLREIWE 

L1GIPEDQRLQRTEVVKKHIKELLDMMIAEEE 

SLKERLIKSISVCQKELNTLCSELHVEPFQEEG 

ETT1LQLEKDLRTQVELMRKQKKERKQE\LKL 

LQEQDQELOEILCMPHYDIDSASVPSLEELNQ 

FRQHVTTLRETKASRREEF/VSSIKRQIILCME 

ELDHTPDTSFERDWCEDEDAFCLSLENIA'nL 

QKLLRQ\LEMQKSQNEAVCEG\LRTQI\RELW 

DRLQIPEEEREAVATIMSGSKAKVRK\ALQ\LE 

VDRLEELEKCKTMKKVIEAIRVELVQYWDQC 

FYSQEQRQAFAPFCAEDYTESLLQLHDAEIVR 

LKNYYEVHKELFEGVQKWEETWRLFLEFER 

KASDPNRFTNRGGNLLKEEKQRAKLQKMLP 

KLEEELKARIELWEQEHSKAFMVNGQKFME 

YVAEQWEMHRLEKERAKQERQLKNKKQTET 

EML YG S APRTP SKRRGL APNTPGKARKLNTT 

TMSNATANSSIRPIFGGTVYHSPVSRLPPSGSK 

PVAASTCSGKKTPRTGRHGANKENLELNGSI 

LSGGYPGSAPLQRNFSINSVASTYSEFADPSLS 

DS STVGLQRELSKASKSD ATSGILNSTNIQS 


551 


1901 


A 


4194 


3 


1008 


AWHEGLVSSPAIGAYLSASYGDSLWLVATV 

VAT T niPFTT VAVPF^T PFKMRPVSWfiAOTSW 

KQADPFASLKKVGKDSTVLLMCITVCLSYLPE 

AG\QYSSFF\LYLR\QV1GFG\TVKIAAFIAMVGI 

LSIVAQTAFLSILMRSLGNKNTVLLGLGFQML 

QLAWYGFGSQAWMMWAAGTVAAMSSITFP 

AISALVSRNAESDQQGVAQGIITGIRGLCNGL 

GPALYGrTFYMFHVELTELGPKLNSNNVPLQ 

GAVUPGPPFLFGACIVLMSFLVALFIPEYSKAS 

GVQKHSNSSSGSLTNTPERGSDEDIEPLLQDS 

SIWELSSFEEPGNQCTEL 
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552 


1902 


A 


4197 


2 


14302 


ARPPPAPGSRQQKQKAAPGAAAAAELRGAR 

EPAPARRRGTMADGGEGEDEIQFLRTDDEVV 

UJCTATIHKEQQKLCLAAEGFGNRLCFLESTS 

N SK3<TV^PDLSICTFVLEQ Sl£ VRALQEMLANT 

VEKSEGQVDVEKWKFMMKTAQGGGHRTLL 

YGHAILLRHSYSGMVLCCLSTSRSSTDKLAFD 

VGLQEDTTGEACWWTIHPASKQRSEGEKVR 

VGDDL1LVSVSSERYLHLSYGNGSLHVDAAF 

QQTLWSVAPISSGSEAAQGYLIGGDVLRLLH 

GHMDECLTVPSGEHGEEQRRTVHYEGGAVS 

VHARSLWRLETLRVAWSGSHIRWGQPFRLR 

HVTTGKYLSLMEDKNLLLMDKEKADVKSTA 

FTFRSSKEKLDVGVRKEVDGMGTSEIKYGDS 

VCY1QHVDTGLWLTYQSVDVKSVRMGSIQR 

KAIMHHEGHMDDGISLSRSQHEESRTARVIRS 

TVFLFNRFIRGLDALSKKAKASTVDLPIESVSL 

SLQDLIGYFHPPDEHLEHEDKQNRLRALKNR 

QNLFQEEGMINLVLECIDRLHVYSSAAHFAD 

VAGREAGESWKS1LNSLYELLAALIRGNRKN 

CAQFSGSLDWLISRLERLEASSGILEVLHCVL 

VESPEALN1IKEGHIKSIISLLDKHGRNHKVLD 

VLCSLCV CHGVAVRSNQHLICDNLLPGRDLL 

LQTRLVNHVSSMRPNIFLGVSEGSAQYKKWY 

YELMVDHTEPFVTAEATHLRVGWASTEGYSP 

YPGGGEEWGGNGVGDDLFSYGFDGLHLWSG 

CIARTVSSPNQHLLRTDDVISCCLDLSAPSISF 

RINGQPVQGMFENFNIDGLFFPVVSFSAGIKV 

RFLLGGRHGEFKFLPPPGYAPCYEAVLPKEKL 

KVEHSREYKQERTYTRDLLGPTVSLTQAAFT 

P1PVDTSQIVLPPHLERIREKLAENIHELWVMN 

KIELGWQYGPVRDDNKRQHPCLVEFSKLPEQ 

ERtSTYNLQMSLETLKTLLALGCHVGISDEHAE 

DKVKKMKLPKN YQLTSG YKP APMDLS FIKLT 

PSQEAMVDKLAENAHNVWARDRIRQGWTY 

GIQQDVKNRRNPRLVPYTPLDDRTKKSNKDS 

LREAVRTLLGYGYNLEAPDQDHAARAEVCS 

GTGERFRIFRAEKTYAVKAGRWYFEFETVTA 

GDMRVGWSRPGCQPDQELGSDERAFAFDGF 

KAQRWHQGNEHYGRSWQAGDWGCMVDM 

NEHTMMFTLNGErLLDDSGSELAFKDFDVGD 

GFIPVCSLGVAQVGRMNFGKDVSTLKYFTIC 

GLQEGYEPFAVNINRDITMWLSKRLPQFLQV 

PSNHEHIEVTRIDGTIDSSPCLKVTQKSFGSQN 

SNTDIMFYRLSMPIECAEVFSKTVAGGLPGAG 

LFGPKNDLEDYDADSDFEVLMKTAHGHLVP 

DRVDKDKEATKPEFNNHKDYAQEKPSRLKQ 

RFLLRRTKPDYSTSHSARLTEDVLADDRDDY 

DFLMQTSTYYYSVRIFPGQEPANVWVGWrrS 

DFHQYDTGFDLDRVRTVTVTLGDEKGKVHE 

SDCRSNCYMVCAGESMSPGQGRNNNGLEIGC 

WDAASGLLTFIANGKELSTYYQVEPSTKLFP 

AVFAQATSPNVFQFELGRIKNVMPLSAGLFKS 

EHKNPVPQCPPRLHVQFLSHVLWSRMPNQFL 

KVDVSRISERQGWLVQCLDPLQFMSLHIPEEN 

RSVDILELTEQEELLKFHYHTLRLYSAVCALG 

NHRVAHALCSHVDEPQLLYAIENKYMPGLLR 

AG YYDLLIDIHL S S Y AT ARLMMNNE YI VPMT 

EETKSrTLFPDENKKHGLPGIGLSTSLRPRMQF 

S SPSF VSISNEC YQ YSPEFPLDILKSKTIQMLTE 

AVKEGSLHARDPVGGTTEFLFVPLIKLFYTLLI 
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MGIFHNEDLKHILQLDEPSVFKEAATPEEESDT 

LEKELSVDDAKLQGAGEEEAKGGKRPKEGLL 

QMKLPEPVKLQMCLLLQYLCDCQVRHRIEAI 

VAPSDDFVAKLQDNQRFRYNEVMQALNMSA 

ALTARKTKEFRSPPQEQINMLLNFKDDKSECP 

CPEEffiDQLLDFHEDLMTHCGIELDEDGSLDG 

NSDLTIRGRLLSLVEKVTYLKKKQAEKPVES 

DSKKSSTLQQLISETMVRWAQESVIEDPELVR 

AMFVLLHRQYDGIGGLVRALPKTYTINGVSV 

EDTINLLASLGQIRSLLSVRMGKEEEKLMIRG 

LGDIMNNKVFYQHFNLMRALGMHETVMEV 

MVNVLGG GESKETTFPKMVANCCRFLCYFCR 

ISRQNQKAMFDHLSYLLENSSVGLASPAMRG 

STPLDVAAASVMDNNELALALREPDLEKWR 

YLAGCGLQSCQMLVSKGYPDIGWNPVEGER 

YLDFLRFAVFCNGES^ENANVWRLLIRRPE 

CFGPALRGEGGNGLLAAMEEAHCIAEDPSRD 

GPSPNSGSSKTLDTEEEEDDTIHMGNAIMTFY 

SALIDLLGRCAPEMHLIHAGKGEAOURSILRS 

LffLGDLVGVISIAFQMPTIAKDGNVVEPDMS 

AGFCPDHKAAMVLFLDRVYGIEVQDFLLHLL 

EVGFLPDLRAAASLDTAALSATDMALALNRY 

LCTAVLPLLTRCAPLFAGTEHHASLIDSLLHT 

VYRLSKGCSLTKAQRDSIEVCLLSICGQLRPS 

MMQHLLRRLVFDVPLLNEHAKMPLKLLTNH 

YERCWKYYCLPGGWGNFGAASEEELHLSRK 

LFWGEFDALSQKKYEQELFKLALPCLSAVAG 

ALPPD YMESNY VSMMEKQ S SMD S EGNFNPQ 

PVDTSNITIPEKLEYFINKYAEHSHDKWSMDK 

LANGOTYGEIYSDSSKVQPLMKPYKLLSEKE 

KEIYRWP1XESLKTMLARTMRTERTREGD SM 

ALYNRTRRISQTSQVSVDAAHGYSPRAIDMS 

NVTLSRDLHAMAEMMAENYHNIWAKKKKM 

ELESKGGGNHPLLVPYDTLTAKEKAKDREKA 

QDILKFLQINGYAVSRGFKDLELDTPSIEKRFA 

YSFLQQLIRYVDEAHQYILEFDGGSRGKGEHF 

PYEQEIKFFAKVVLPLIDQ YFKNHRL YFL 5 AA 

SRPLCSGGHASNKEKEMVTSLFCKLGVLVRH 

RISLFGNDATSIVNCLH1LGQTLDARTVMKTG 

LESVKSALRAFLDNAAEDLEKTMENLKQGQF 

THTRNQPKGVTQIINYTrVALLPMLSSLFEHI 

GQHQFGEDLILEDVQVSCYRILTSLYALGTSK 

SIYVERQRSALGECLAAFAGAFPVAFLETHLD 

KHNIYSIYNTKSSRERAALSLPTNVEDVCPNIP 

SLEKXMEEIVELAESGIRYTQMPHVMEVILPM 

LCSYMSRWWEHGPENNPERAEMCCTALNSE 

HMKT1XGNILKIIYNNLGIDEGAWMKRLAVF 

SQPnNKVKPQLLKTHFLPLNffiKlKKKAATVV 

SEEDHLKAEARGDMSEAELL1LDEFTTLARDL 

YAFYPLLIRFVDYNRAKWLKEPNPEAEELFR 

MVAEWryWSKSHNFKREEQNFVVQNEINN 

MSFLITDTKSKMSKAAVSDQERKKMKRK GD 

RYSMQTSLIVAALKRLLPIGLNICAPGDQEL1A 

LAKNRFSLKDTEDEVRDIIRSNIHLQGKLEDP 

AIRWQMALYKDLPNRTDDTSDPEKTVERVL 

DIANVLFHLEQKSKRVGRRHYCLVEHPQRSK 

KAVWHKLLSKQRKRAVVACFRMAPLYNLPR 

HRA VNLFLQ G YEKS WIETEEHYFEDKLEEDL A 

KPGAEPFEEDEGTKRVDPLHQLELLFSRTALT 

EKCKLEEDFLYMAYADIMAKSCHDEEDDDG 
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EEEVKSFEEKEMEKQKLLYQQARLHDRGAA 

EMVLQT1SASKGETGPMVAATLKLGIAILNGG 

NSTVQQKMLDYLKEKKDVGFFQSLAGLMQS 

CSVLDLNAFERQNKAEGLGMVTEEGSGEKV 

LQDDEFTCDLFRFLQLLCEGHN SDFQNYLRT 

QTGNNTTVNinSTVDYLLRVQESISDFYWYY 

S GKD VIDEQG QRNFSKMQV AKQ VFNTLTEYI 

QGPCTGNQQSLAHSRLWDAWGFLHVFAHM 

QMKLSQDSSQIELLKELMDLQKDMVVMLLS 

MLEGNVVNGTIGKQMVDMLVESSNNVEMIL 

KFFDMFLKLKDLTSSDTFKEYDPDGKGVISK 

RDFHKAMESHKHYTQSETEFLLSCAETDENE 

TLDYEEFVKRPrffiPAKDIGrTWAVLLTNLSEH 

MPNDTRLQTFLELAESVLNYFQPFLGRIEIMG 

SAKRIERVYFEISESSRTQWEKPQVKESKRQFI 

FDVVNEGGEKEKMELFVNFCEDTtFEMQLAA 

QISESDLNERSANKEESEKERPEEQGPRMAFF 

SILTVRSALFALRYNILTLMRMLSLKSLKKQM 

KKVKKMTVKDMVTAFFSSYWSIFMTLLHFV 

ASVFRGFFRIICSLLLGGSLVEGAKKIKVAELL 

ANMPDPTQDEVRGDGEEGERKPLEAALPSED 

LTDLKELTEESDLLSDIFGLDLKREGGQYKtIP 

HNFNAGLSDLMSNPVPMPEVQEKFQEQKAK 

KGKQKLRQLHTHRYGEPEVPESAFWKKIIAY 
QQKLLNYFARNFYNMRMLALFVAFAINFCLL 
FYKVSTSSWEGKELPTRSSSENAKVTSLDSS 
SHRIIAVHYVLEESSGYMEPTVRILPILHTVISF 
FCIIGYYCLKVPLVIFKREKEVARKLEFDGLYI 
TEQPSEDDIKGQWDRLVINTQSFPNNYWDKF 
VKRKVMDKYGEFYGRDRISELLGMDKAALD 
pen AtiTiwxmwT^^tt c A\n ■mctty\/w/"W;TW 

r ol JA " hKA 1^ r KK.Uj jLjA VLIN oiiJ Vft. I ylvl w 

KLGVVFTDNSFLYLAWYMT 


553 


1903 


A 


4199 


31 


767 


LPELNGRGAGLRRAEPSERGGGAERTQQVAA 
LPLSHGHSHGGGGCRCAAER/VGAARGSAAC 
AYGLYLRIDKGRLQCLNESREGSGRGVFKPW 
ERAD\DRSKFVESDADEELLFNIPFTG\HVKXK 
GIIIMGEDDDSHPSEMRLYKNIPQMSFDDTER 
EPDQTFSLNRDLTGELEYATKISRFSNVYHLSI 
HISKNFGADTTKVFYtGLRGEWTELRRHEVTI 
CNYEASANPADHRVHQVTPQTHFIS 


554 


1904 


A 


4200 


1 


961 


GIPCTEMGNFDNANVTGE1EFAIHYCFKTHSL 

JC,1v^]JvALJ\.IN.L.A I Or<£jSJS>JSJS.L^lNr X VIVA I lsL>riJ 

RSSQGKRKTGVQRNTVDFIFQETLKYQVAPA 

QLVTRQLQVSVWHLGTLARRVFLGEVIIPLAT 

WDFEDSTTQSFRWHPLRAKADKYEDSVPQS 

NGELTVRAKLVLPSRTRKLQEAQEGTDQPSL 

HGQLCLVVLGAKNLPVRPDGTLNSFVKGCLT 

LPDQQKLRLKSPVLRKQACPQWKFISFVFSGV 

TPAQLRQSSLELTVWDQALFGMNDRLLGGT\ 

RLGSKGDTAVGGDACSQSKLQWQKVLSSPN 

LWTDMTLVLH 


555 


1905 


A 


4211 


331 


2419 


KENKKARNUIMNQSRSRSDGGSEETLPQDH 
NHHENERRWQQERLHREEAYYQFINELNDE 
DYRLMRDHNLLGTPGEITSEELQQRLDGVKE 
QLASQPDLRDGTNYRDSEVPRESSHED SLLE 
WLNTFRRTGNATRSGQNGNQTWRAVSRTNP 
rWGErWSLEIHVNHENRGFEIHGEDYTDIPLS 
D SNRDHT ANRQ QRSTVSP V ARRTRS QT S VNFN 
GSSSNIPRTRLASRGQNPAEGSFSTLGRLRNG1 
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GGAAGIPRANASRTNFSSHTNQSGGSELRQRE 

GQRFGAAHVWENGARSNVTVRNTNQRLEPI 

RLRSTSNSRSRSPIQRQSGTVYHNSQRESRPV 

QQTTRRSVRRRGRTRVFLEQDRERERRGTAY 

TPFSNSRLVSRITVEEGEESSRSSTAVRRHPTrT 

LDLQVRVRIRFGENRDRDSIANRTRSRVGLAE 

NTVTIESNSGGFRRTISRLERSGIRTYVSTITVP 

LRRISENELVEPSSVALRSILRQIMTGFGELSSL 

MEADSESELQRNGQHLPDMHSELSNLGTDN 

NRSQHREGSSQDRQAQGDSTEMHGENETTQP 

HTRNSDSRGGRQLRNPNNLVETGTLPILRLAH 

FFLLNESDDDDRIRGLTKEQIDNLSTRHYEHN 

S1DSELGKICSVCISDYVTGNKLRQLPCMHEF 

HIHCroRwLSENCTCPICRQPVLGSNIANNG 


556 


1906 


A 


4212 


3 


462 


LQRQRQHPAAAPAVPVRCFTFCFTDIV1MPKR 
KSPENTEGKDGSKVTKQEPTRRSARLSAKPA 
PPKPEPKPRKTS AKKEPG AKI SRG AKGKKEEK 
QEAGKEGTAPSENGETKAEEIHISRSTVNVST 
SRGTPPSTLSVKGQIETVRVKGTEN 


557 


1907 


A 


4213 


774 


507 


ARRFSCLTLQTSWGHRH\GPPRP\ANFVFLVET 
GFLHIGQAGHKLPTSGDPPASASQSARITGMS 
HRTWFLASFLIDSCKNFIVYKIMYTL 


558 


1908 


A 


4225 


3 


1253 


TYRHAEREHPETSSATKVSYDYRHKRPKLLD 

GDQDFSDGRTQKYCKEEDRKYSFQKGPLNRE 

LDCFNTGRGRETQDGQVKEPFKPSKKDSIAC 

TYSNKNDVDLRSSNDKWKEKKKKEGDCRKE 

SNSSSNQLDKSQKLPDVKPSPINLRKKSLTVK 

VDVKKTVDTFRVASSYSTERQMSHDLVAVG 

RKSENFHPVFEHLDSTQNTENKPTGEFAQEIIT 

nHQVKANYFPSPGITLHERFS\KMADIHKADV 

NETPLNSDPEIHRRIDMSLAELQSKQAVIYESE 

QT1JKIIDPNDLRHDIERRRKERLQNEDEHIFHI 

ASAAERDDQNSSFSKNYTTQRKDIITHKPFEV 

EGNHRNTRVRPFKSNFRGGRCQPNYKSGLVQ 

KSLYIQAKYQRLRFTGPRGFITHKFRERLMRK 

KKVP 


559 


1909 


A 


4235 


1 


323 


KFSIPFFLRWSFTLVNPRLEGNDMISVHCNLGL 
LGLSHSPASASQVGGITGTQHHTGLIFGFLIET 
EEHHVGQAGLELLTSGDPPALAFQSAGITGVS 
HHAWLQVLNS 


560 


1910 


A 


4246 


2 


1569 


TLSLLERVLMKDIVTPVPQEEVKTVIRKCLEQ 

AALVNYSRLSEYAKIEGKKREMYELPVFCLA 

SQVMDLTIQNQKDAENVGRLITPAKKLEDTIR 

LAELV1EVLQQNEEHHAEAFAWWSDLMVEH 

AETFLSLFAVDMDAALEVQPPDTWDSFPLFQ 

LL\NDFLRTGLLICGNGK\FHKHLQDLFAPLW 

R/YMWDLDGSSPIAQSIHRGLLSRESWEPVNN 

GSGTSEDLFWKLDALQTFIRDLHWPEEEFGK 

HLEQRLKLMASDMIESCVKRTRIIAFEVKLQK 

TSSIQQIFRWQFNMAPCFNVMGLMAKGSIQP 

vt \r i< ^\AV\An.r\w a VN^wi-invTJQV mxri itjutt/ 
KJ^\CoMr.MU^llr ArUvl Wrii^ i ilb^JJJhLLbr. 1 V 

KEM1TLLVAKFVTILEGVLAKLSRYDEGTLFS 

SFLSFTVKAASKYVDVPKPGMDVADAYVTF 

VRHSQDVLRDKVNEEMYIERLFDQWYNSSM 

NVICTWLTDRMDLQLHrr-QLKTLIRMVKKTY 

RDFRLQGVLDSTLNSKTYETIRNRLTVEEATA 

SVSEGGGLQGISMKDSDEEDEEDD 


561 


1911 


A 


4257 


1300 


654 


SELVQFLLIKDQKKIPnCRADILKHVIGDYKDI 
FPDLFKRAAERLQYVFGYKLVELEPKSNTYIL 
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INTLEPVEEDAEMRGDQGTPTTGLLM1VLGLI 
FMKGNTIKETEAWDFLIAL\GVTPTKKHLIFG 
DPKKLITEDFVRQRYLEYRRIPHTDPVDYEFQ 
WGPRTNLETSKMKVLKFVAKVHNQDPKDW 
PAQYCEALADEENRARPQPSGPAPSS 


562 


1912 


A 


4260 


1 


1498 


mvtwlyrflptsnmaaklrsllppdlrlqf 

wlharlqkcflsrgcgsycagakasplpgk 

mamglmcgrrellrllqsgrrvhsvagpsq 

wlgkplttrllfpaapcccrphylflaasgpr 

slstsaisfaevqvqappwaatpsptavpev 

asgetadwqtaaeqsfaelglgsytpvgli 

qnLlef'mhvdlglpwwgauactvfarclif 

PLIVTGQRnAARIHNrlLrE Ji^Kjr o bKlKbAAJLA 

GDHIEYYKASSEMALYQKKHGIKLYKPLILPV 

TQAPIF1SFF1ALREMANLPVPSLQTGGLWWF 

QDLTVSDPIYILPLAVTATMWAVLELGAETG 

VQSSDLQWMRNVIRMMPLrrLPriMHFPTAV 

FMYWLSSNLFSLVQVSCLRIPAVRTVLKIPQR 

V VJrlUJLlsKXiJr rKtur Jutior jsjvvj w njn/vcivi i ssxi 

LREREQRMRKQLELAARGPLRQTFTHNPLLQ 

PGKDNPPNIPSSVSSSSSKPKSKYPWHDTLG 


563 


1913 


A 


4265 


623 


116 


MGGLAPTQTLEPT\REYQNTQLSVSYLLPEQN 

TMflTPPTT QSIfiPCMTOT PT PT ^^ATMP^MOPK' 
1 Li\J L tSJS. 1 t/o5Ur DiNiNJLiFJbr bOOOn i lvir oivi v^v^iv 

HRSPNGGLFRQSPVK/TPPFMSFQPVPGGV\L 
PRGSGNPPHGTSBLTAPPALLPHPPTHPTQQSF 
LIQENNNTNHTHSHTHTYTETLSFFLYICVNN 

TMJ \ATJ MJCiY CUP 
lJluYLD W UJPvo V r 


564 


1914 


A 


4270 


3 


368 


CLKRKLSSLNSEVSTIQNTRMLAFKATAQLFIL 
GCTWCLGLLQVGPAAQVMAYLFTIINSLQGF 
FIFLVYCLLS\QQVQKQYQICWFRETVKSKSES 
ETYTLSSKMGPDSKPSEGDVFPRTSE 


565 


1915 


A 


4288 


83 


406 


RNSRPLWCSPPASQPRQAPVSQSCCCPLPSSSS 
PPSALLAPTKPRALGTLRLYECSPELGTTMLP 
PAWLLMLCQAPRPQDPDPRLTQPEKSLQEAP 
GQTGASRTPRT 


566 


1916 


A 


4298 


1041 


229 


UWooQl^AUljluVJtUOnoLUoal-oVl-Kor I VJL 

GVRYLTLTFTCSTPWAESSTKFRHHMYTNVS 
GLTSFGEKWEELNRLGMMIDLSYASDTLIRR 
VLEVSQAPVIFSHSAARAVCDNLLNVPDDILQ 
LLKKNGGIVMVTLSMG VLQCNLLANV STVA 
DHFDHIRAVIGSEFIGIGGNYDGTGRFPQGL\E 
DVSTYPVLIEELLSRSWSEEELQGVLRGNLLR ' 
VFRQVEKVREESRAQSPVEAEFPYGQLSTSCH 
FHLGASEWTPRLLIWR 


567 


1917 


A 


4299 


1 


1106 


GATPLGSVG GRTGKMDAATLTYDTLRFAJEFE 
DFPETSEPVWDLGRKYSIFTEKDEILSDVASRL 
WFTYRKNFPAIGGTGPTSDTGWGCMLRCGQ 

iVl ]_T /vV^M_L* V ^JKXU^IJJKJL' tVJVW 1 l>o irO 

VLNAFIDRKDSYYSIHQIAQMGVGEGKSIGQ 

YV IuJTJ.Nl V V i_.JVJvi>/\ V rU 1 W O OLA V n.lf\lVl±s 

NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 
CNGFPAGAEVTNRPSPWRPLVLLIPLRLGLTD 
INEAYVETLKHCFMMPQSLGV1GGKPNSAHY 
FIGYVGEELIYLDPHTTQPAVEPTDGCFIPDES 
FHCQHPPCRMSIAELDPSIAVVRGGHLSTQAF 
GAECCLGMTRKTFGFLRFFFSMLG 


568 


1918 


A 


4300 


2012 


1843 


SRKFLTITPIVLYFLTSFYTKYDQIHFVLNTVS 
LMSVLIPKLPQLHGVRIFGINKY 


5*9 


1919 | A 


4302 


186 


531 


WTFCLFUWWVPESARWLLTQGHVKEAHRY 
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Y-Tyrosine, X-Unknown, *«Stop codon, 
A=posstble nucleotide deletion, V^ossible 
nucleotide insertion 














LLHCARLNGRPVCEDSFSQEVRVNVCVSMHI 
CVWWGVGCVKCLPPRAHHIWQEKPLGPHRT 
VTESKLEAEGKTKEKAREKERKKKS 


570 


1920 


A 


4308 


3 


869 


RSGQGKVYGUGRRRFQQMDVLEGLNLLrriS 

GK1RNKLRVYYLSWLRNKILHNDPEVEKK 

WTTVGDMEGCGHYRVVKYERIKFLVIALKSS 

VEVYAWAPKPYHKFMAFKSFADLPHRPLLV 

DLTVEEGQRLKVIYGSSAGFHAVDVDSGNSY 

DIYIPVHIQSQITPHAIIFLPNTDGMEMLLCYE 

DEGVYVNTYGRIIKDVVLQWGEMPTSVAYIC 

SNQIMGWGEKAIEIRSVETGHLDGVFMHKRA 

QRLKFLCERNDKVFFASVRSGGSSQVYFMTL 

NRNCIMNW 


571 


1921 


A 


4309 


9 


524 


ASREMDVTKVCGEMRYQLNKTNMEKDEAE 
KEHREFRAKTNRDLEIKDQEIEKLRIELDESK 
QHLEQEQQKAALAREECLRLTELLGESEHQL 
HLTRQEKDSIQQSFSKEAKAQALQAQQREQE 
LTQKIQQMEAQHDKTENEQYLLLTSQNTFLT 
KLKEECCTLAKKLEQISQ 


572 


1922 


A 


4318 


1 


1U9 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFE 

DFPETSEPVWILGRKYSIFTEKDEILSDVASRL 

WFTYRKNFPAIGGTGPTSDTGWGCMLRCGQ 

MIFAQALVCRHLGRDWRWTQRJCRQPDSYFS 

VLN AFIDRKDS YYSIHQIAQMG VGEGKSI GQ 

WYGPNTVAQVLKKLAVFDTWSSLAVH1AMD 

NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 

CNGFPAGAEVTNRPSPWRPLVLLIPLRLGLAT 

DINEAYV\ETL\KHCFHGWPQFPG/WHREGK 

PNSAHYFIGYVGEELIYLDPHTTQPAVEPTDG 

CFIPDESFHCQHPPCRMSIAELDPSIAVVRGGH 

LSTQAFGAECCLGMTRKTFGFLRJFFFSMLG 


573 


1923 


A 


4333 


363 


1066 


GGVPVGLASKPFQILYGHTNEVLSVGISTELD 
MAVSGSRDGTVIIHTIQKGQYMRTLRPPCESS 
LFLTIPNLAISWEGHIWYSSTEEKTTLKL\ERM 
HYICFSINGICYLGSQILKEQVSDICIIGEHIVTG 
SIQGFLSIRDLHSLNLSINPLAMRLPIHCVCVT 
KEYSHILVGLEDGKLIWGVGKPAEVKPSISN 
FISHAVGDYFGSPSFQLEEKSPLGINKLKAKFD 
FSKGSK 


574 ' 


1924 


A 


4346 


359 


1234 


MDTLEEVTWANGSTALPPPLAPN1SVPHRCLL 

LLYEDIGTSRVRYWDLLLLIPNVLFLIFLLWK 

LPSARAXIRITSSPIFITFYILVFWALVGIARA 

VVSMTVSTSNAATVADKILWEITRFFLLAIEL 

SVELGLAFGHLESKSSIKRYLAITTVLSLAYSV 

TQGTLEILYPDAHLSAEDFNIYGHGGRQFWL 

VSSCFFFLVYSLWILPKTPLKERISLPSRRSFY 

VYAGILALLNLLQGLGSVLLCFDIIEGLCCVD 

ATTFLYFSFFAPLIYVAFLRGFFGSEPKILF 


575 


1925 


A 


4360 


2038 


1512 


GCWWRHPWLASQRDCLDCRIQLAEKFVKAV 
QlfPQP PniVTMPrR WFWT? I FFMFKTFVRI FM 

O rv_T S\JT L/1V1 JN I 1 rv V XVH» V I IU_rCtCtlVldlVlF V I\_l_<Ulvi 

KIQCGSSGTPKLSYTGRDDRHFVPMGLYIVRT 
VNEP WTMGFSKSFKKKFF YNKK.TKD STFDLP 
ADSIAPFHICYY GRLF WEWGDGIRVHDSQKP 
QDQDKLSKEDVLSFIQMHRA 


576 


1926 


A 


4365 


69 


500 


QVEGRQGREVKRTAWRISPVWRPARCRRRST 
PQP/PE/PGAQQQERHRQGEAPMQALDPRAEP 
GPQAQSHAACQPEPEPPRVLLDPTAARGGVQ 
GRP/GLSRHPGLAPHPQTHTPWPQSGRLPCAS 
EPLPLGGIRPTPGLEPKGRDLM 
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to last amino 
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Ammo acid sequence (A=Alanine OCysteine, 
D»Aspartic Acid, E-KMutamic Acid, 
F==Phenylalanine, G=Glycine, H=Hisudine, 
I-Isoleucine, K«Lysine, L=Leutine, 
M=Metnionine, N=Asparagine, P=Protine, 
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T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X-Unknown, *«Stop codon, 
/^possible nucleotide deletion, \=possibIe 
nucleotide insertion 


577 


1927 


A 


4366 


785 


502 


sAppkkkngvlflsprlkssgaiwvhstptlw 
assnsrastpkvagitgarpharnfvfliemg 
fhnvgqagl/dtltlvicppqppkllglqm 


J to 




A 


4367 


1 


221 


FFFFLKKSRCVTQAGVQG\PISLHPPPPGFKRF 

SRLSLLSSWDYRHP/HAANFCIFSRDGWSPYW 

SGWSRTPDLR 


579 


1929 


A 


4383 


1 


224 


FETESHSVTQAGMQWHNLGSLQPMP/PGLKR 
FSCLRLQSSWDHRHAPPHLAHFCIFSRDGVSP 
CWPGWSSTPDLK 


5S0 


1930 


A 


4397 


410 


94 


SRLKPYSTNVTAKKLPATNIPNLDCFTAKLYQ 
\WKKGI\MLHELFQNKEEGAFPNS/FYEASFT 
LRPKSDRDIAKEE S YST1SLL STDTKILMSKYK 
QLKSSDL 


581 


1931 


A 


4414 


670 


3 


VLVHRQCGGILRLRRKEAVSVLDSADIEVTDS 

RJLPHATIVDHRPQHRWLETCNAPPQLIQGKA 

RS APKPSQ ASGHFSVEL VRGY AGFGLTLGGG 

RDVAGDTPLAVRGLLKDGPVAQRCGRLEVGD 

LVLHINGESTQGLT\HAQAVERIRAGGPQLHL 

V1RRPLETHPGKPRGVGEPRKGWPSWPDRSP 

DPGGPEVTGSRSSSTSLVQHPPSRTTLKKTRG 

SPE 


582 


1932 


A 


4424 


194 


449 


VLYIRKKKRLEKLRHQLMPMYNFDPTEEQDE 

LEQELLEHGRDAASVQAATSVQAMQGKTTL 

PS\QGPLQRPSRLVFT\DVANAIHV 


583 


1 oil 


A 




1 
1 


166 


APGPPVPPPGSPPEQMPGPCPASMPP/DPPPGS 
PPEQMPGPCPVSAPP/GPPPGSFPEQMPGPCPV 
SAPPALLQDTSV 


584 


1934 


A 


4439 


1 


628 


SATPQQPSAPQHQGTLNQPPVPGMDESMSYQ 

APPQQLPSAQPPQPSNPPHGAHTLNSGPQPGT 

APATQHSQAGPATGQAYGPHTYTEPAKPKK 

GQQLWNRMKPAPGTVEVSSSTSRSDPLLLPPR 

ALAPTQRASTVVLAPSPT/SEKVQNHSGSSAR 

GNLSGKPDDWP/LGHERVCGALLHRL^VGGG 

QGPHGKAAQGGAAGAAAGRLGLYH 


585 


1935 


A 


4463 


10 


144 


HKPVTNSRDTQEVPLEKAKQVLKIIATFKH'IT 
S1FDDFAHYEKRQ 


586 


1936 


A 


4464 


1309 


103 


LNAESYVSFTTKLDIPTAAKYEYGVPLQTSDS 

FLRFPSSLTSSLCTONNPAAJFLVNQAVKCTRK 

INLEQCEEIEALSMAFYSSPEILRVPDSRKKVPI 

TVQS1VIQSLNKTLTRREDTDVLQPTLVNAGH 

FSLCVNWLEVKYSLTYTDAGEVTKADLSFV 

LGTVSSVWPLQQKFEIHFLQENTQPVPLSGN 

PGYWGLPLAAGFQPHKGSGnQTTNRYGQLT 

ELHSTTEQDCLALEGVRTPVLFGYTMQSGCK 

LRLTGALPCQLVAQKVKSLLWGQGFPDYVA 

PFGKSQGP/ADMLDWVPIHFITQSFNRKDSCQ 

LPGALVIEVKWTKYGSLLNPQAKIVNVTANLI 

SSSFPEANSGNERmiSTAVTFVDVSAPAEAG 

FRAPP AINARLPFNFFFPFV 


587 


1937 


A 


4471 


614 


387 


LLGRASAC/LQLQSSW/D/HRPMLPYLANFVF 

CKDR/SFTWLPRLVLNSWLQVILLPWPPTGCD 

NKHEPPCPATKRRHSGSI 


588 


1938 


A 


4480 


1720 


1458 


HDLGSLQPPPPGFKRFSCLSLPSSWDYRLMPP 
CPANFCII1I/DFLVETGFHHVGQASHELLTSGD 
PPTS ASQ S AGITGMS YHTWFGES 


589 


1939 


A 


4487 


922 


332 


APVTTSPRVGQPW/RTALALRSLYRARPSLRC 
PPVELPWAPRRGHRLSPADDELYQRTRISLLQ 
REAAQAMYIDSYNSRGFMINGNRVLGPCALL 
PHSWQWNVGSHQDITEDSFSLFWLLEPRIEI 
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/=possible nucleotide deletion, >Fpossible 
nucleotide insertion 














WVGTGDRTERLQSQVLQAMRQRGIAVEVQ 
DTPNACATFNFLCHEGRVTGAALIPPPGGTSL 
TSLGQAAQ 


590 


1940 


A 


4492 


1 


472 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 

PFSCLSU>SSWDYRRPPU^ANFFVFLVETGFP 

RFSKDGLDLLT/S/GDPPTSASQSAGITGVSHR 

ARPKRIGEPRRKCGNAWWPSTSLGDHRVTS 

VPHQGGLPGPIRVAPSSAGQREASQGPPGR 


591 


1941 


A 


4495 


1444 


1116 


IAARFTLAKTWNQLKRP\TMTOSIKKTR\YIYT 
MEYYADTERNEIMSIAAGTWVELEAnLSKLM 
LKDNWVEDTIPQGAVPCTATAEGMKRLLFAL 
EPWDSSCFPHPSSGV 


592 


1942 


A 


4496 


2 


919 


RTRPLFSGRPTRPVCTMSDERRLPGSAVGWL 

VCGGLSLLANAWGILSVGAKQKKWKPLEFL 

LCTLAATHMLNVAVPIATYSVVQLRRQRPDF 

EWNEGLCKVFVSTFYTLTLATCFSVTSLSYHR 

MWMVCWPVNYRLSNAKKQAGHTVMGIWM 

GSFILSALPAVGWHDTSERFYTHGCRF1VAEI 

GLGFGVCFLLLVGGSVAMGVICTAIALFQTL 

AVQVGRQADHRAFTVPTIWEDAQGKRRSSI 

DGSEPAKTSLQTTGLVTTIVFIYDCLMGFPVL 

GPFSLADTHLSDLPYTWGDRDSGGACVM 


593 


1943 


A 


4506 


2 


193 


FFFEAESCSVPQAGVQRPDLGWLHAPPP\GSC 
HFPASASQVAGTTHARHHTQLIFVAFLVENGL 
C 


594 


1944 


A 


4507 


1327 


647 


KMAGGVRPLRGLRALCRVLLFLSQFCILSGG 

ESTEIPPYVMKCPSNG1XSRLPADCIDCTTNFS 

CTYGKPVTFDCAVKPSVTCVDQDFKSQKNFH 

NMTCRFCWQLPETDYECTNSTSCMTVSCPRQ 

RYPANCTVR\DHVHCLGNRTFPKMLYCNWT 

GGYKWVYGLWLLRHHPRWGLGADRRYLGP 

VAGTASGKLFSFGGLG1WTLIDVLLIGVGYVG 

PADGSLYI 


595 


1945 


A 


4512 


533 


264 


FFFKMESYSVARLECSGAISAPCNLHLLGSNN 
SPASASRV/AGNIGARHHTQQIFVLLVQMRVH 
YVGQDGLDLL/NLMIHPPRSPKVLGLQA 


596 


1946 


A 


4513 


3 


1674 


HASDHLYPNFLVNELILKQKQRFEEKRFKLD 

HSVSSTNGHRWQIFQDWLGTDQDNLDLANV 

NLMLELLVQKKKQLEAESHAAQLQILMEFLK 

VARRNKREQLEQIQKELSVLEEDEKRVEEMS 

GLYSPVSEDSTVPQFEAPSPSHSSIIDSTEYSQP 

PGFSGSSQTKKQPWYNSTLASRRKRLTAHFE 

DLEQCYFSTRMSRISDDSRTASQLDEFQECVLS 

KRTRYNSVRPLVATLSYASDLYNGSQYKSLV 

FEFDRJDCDYFAIAGVTKKIKVYEYDTVIQDA 

VDIHYPENEMTCNSKISCISWSSYHKNLLASS 

DYEGTVILWDGFTGQRSKVYQEHEKRCWSV 

DFNLMDPKLLASGSDDAKVKLWSTNLDNSV 

ASIEAKANVCCVKFSPSSRYHLAFGCADHCV 

HYYDLRNTKQrlMVr JvOHKJ^vo Y AJsx Vou 

EEIVSASTDSQLKLWNVGKFWCLRSFKGHIN 

EKNFV\GLASNGD Y1ACGSENNSLYLYYKGL S 

KTLLTFKFDTVKSVLDKDRKEDDTNEFVSAV 

CWRALPDGESNVLIAANS\QGTI\KVLELV 


597 


1947 


A 


4518 


536 


824 


" RSLALSPGLECSGM3SAHCNLHLLGSSDPPTS 
ASQVAEITSVRHHTWLIFCI\LGQMGFHHVGE 
QAGLELLTSWDPAILPSQSAGUGMSPHAWPP 


598 


1948 


A 


4524 


1 


384 


FDTEFVNIGGDFDAAAGVFRXCRLPGAYFFSF 
TLGKLPRKTLSVKLMK3sfRDEVQAMTYDDGSS 
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RRREMQSQSVMLALRRGDAVWLLSHDHDG 
YGAYSNHGKYTTFSGFLVYPDLAPAAPPGLG 
ASELL 


599 


1949 


A 


4526 


366 


776 


MGQPAPYAEGPIQGGDAGELCKCDFLVFTSP 
NPE AVCEAGTPAMFQTAWRQMES CSI/AQ AG 
VQWRDPGSLHPPPLGFKRFSCLSLPSSWDYK 
HAPPHPANFCIFSRDQVSPCWPGWSRSLDLVI 
PPPWLPKVLGLQA 


600 


1950 


A 


4529 


776 


334 


FFFETESCYVAQAGVQWCDLCSLQAPPPG\SS 
DPPASASRVAGTTGARHHTQLIFVFLVETGFH 
\MLARDGLKLLTSSDPPASASQSSWDYRREPP 
RLANFFVFLVETGSRYVAQAGVQWLFTGAIP 
LLISTGVLTCSVSDLGRFTPP 


601 


1951 


A 


4533 


1460 


403 


HEVQESIHFLESEFSRGISDNYTLALITYALSS 
VGSPKAKEALNMLTWRAEQEGGMQFWVSSE 
SKLSDSWQPRSLDIEVAAYALLSHFLQFQTSE 
GIPIMRWLSRQRNSLGGFASTQDTTVALKALS 
EFAALMNTERTN1QVTVTGPSSPSPVKFLIDT 
HNRLLLQTAELADGTANGSV/SISANGFGFAI 
CQLNWYNVKASGSSRRRRSIQNQEAFDLDV 
AVKENKDDLNHVDLNVCTSFSGPGRSGMAL . 
MEVNLLSGFMVPSEAISLSETVKKVEYDHGK 
LNLYLDSVNETQFCVNIPAVRNFKVSNTQDA 
SVSIVDYYEPRRQAVRSYNSEVKLSSCDLCSD 
. VQRLPSL 


602 


1952 


A 


4540 


1963 


295 


MRAPGRPALRPLPLPPLLLLLLSSPWGRAVPC 

VSGGLPKPANITFLSINMKNVLQWTPPEGLQG 

VKVTYTVQYnYGQKKWLNKSECRNINRTYC 

DLSAETSDYEHQYYAKVKAIWGTKCSKWAE 

SGRFYPFLETQIGPPEVALTTDEKSISWLTAP 

EKWKRNPEDLPVSMQQIYSNLKYNVSVLNT 

KSNRTWSQCVTNHTLVLTWNLEPNTLYCVHV 

ESFVPGPPRRAQPSEKQCARTLKDQSSEFKAK. 

DFWYVLPISITVFLF S VMG YSI YRYIH VGVKEK 

HP\ANL1LIYG\NEFDKRFFVPA\EKIV\INFI\TL 

NISVDDSKISHQDMSLLGKSSDVSSLNDPQPSG 

NLRPPQEEEEVBCHLGYASHLMEIFCDSEENT\ 

EGTSFTQQESLSRTIPPDKTVIEYEYDVRTTDI 

CAGPEEQELSLQEEVSTQGTLLESQAALAVL 

GPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEE 

EPSTTLVDWDPQTGRLCIPSLSSFDQDSEGCE 

PSEGDGLGEEGLLSRLYEEPAPDRPPGENETY 

LMQFMEEWGLYVQMEN 


603 


.1953 


A 


4543 


3 


600 


YSAVEFVEQASGISDWWNPALRKRMLSDSGL 

GMIAP YYEDSDLKDLSHSRVLQSP VS SEDHAI 

LQAVIAGDLMKLIESYKNGGSLLIQGPDHCSL 

LHYAAETGNGEIVKYILDHGPSELLDMADSE 

TGETALHKAACQRNRAVCQLLVDAGASLRK\ 

TDSKGKTPQERAQQA\GDPDLAA/YTIESRQN 

VLTVinT-Wni T7TAV 


604 


1954 


A 


4548 


3 


938 


QDNKVQNGSLHQKDTVHDNDFEPYLTGQAN 
QSNSYPSMSDPYLSSYYPPSIGFPYSLNEAPW 
STAGDPPIPYLTTYGQLSNGDHHFMHDAVFG 
QPGGLGNNIYQHRFNFFPENPAFSAWGTSGS 
QGQQTQSSAYGSSYTYPPSSLGGTVYDGQPG 
FHSDTLSKAPGMNSLEQGMVGLKIGDVSSSA 
VKTVG S V VSS V ALTGVLSGNGGTNVNMP VS 
KPTSWAA1ASKPAKPQPKMKTKSGPVMGGG 
LPPPP1KHNMDIGTWDNKGPVPKAPVPQQAP 



215 



WO 01/57188 



PCT/US01/03800 



SEQED 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQID 
NO: of 
peptide 
seq- 
uence 



Met 
hod 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



Amino acid sequence (A=Alamne C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
FHPhenylalanine, G=Glycine» H=Histidine, 
Msoleucine, K^Lysine, L=Leucme, 
M=Methionine, N=Asparaginc, P=Prolinc, 
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SPQAAPQPQQVAQPLPAQPPALAQPQYQSPQ 
QPPQ 



605 



1955 



4553 



2304 



606 



1956 



4555 



3429 



776 



ILLQEKRNCLLMQLEEATRLTSYLQSQLKSLC 
ASTLTVSSGSSRGSLASSRGSLASSRGSLSSVS 
FTDIYGLPQYEKPDAEGSQLLRFDLIPFDSLGR 
DAPFSEPPGPSGFHKQRRSLDTPQSLASLSSRS 
SLSSLSPPSSPLDTTPFLPASRDSPLAQLADSCE 
GPGLGALDRLRAHASAMGDEDLPGMAALQP 
HGVPGDGEGPHERGPPPASAPVGGTVTLRED 
SAKRLERRARRISACLSDYSLASDSGVFEPLT 
KRNEDAEEPAYGDTASN GDPQIH VGLLRDS G 
SECLLVHVLQLKNPAGLAVKEDCKVHIRVYL 
PPLDSGTPNTYCSKALEFQVPLVFNEVFRIPV 
HSSALTLKSLQLYVCSVTPQLQEELLG1AQIN 
LADYDSLSEMQLRWHSVQVFTS\LNHQGRGR 
LGV.QERAPPGTLHTPSPSPA/STDAVTVLLAR 
TTAQLQAVERELAEERAKLEYTEEEVLEMER 
KEEQAEAISERSWQADSVDSGCSNCTQTSPPY 
PEPCCMGiDSILGHPFAAQAGPYSPEKFQPSPL 
KATDKETOTEDLFLEEAASLVKERPSRRARGSP 
FVRSGTTVRSQTFSPGARSQYVCRLYRSDSDS 
STLPRKSPFVRNTLERRTLRYKQSCRSSLAEL 
MARTSLDLELDLQASRTRQRQLNEELCALRE 
LRQRLEDAQLRGQTDLPPWVLRDERLRGLLR 
EAERQTRQTKLDYRHEQAAEKMLKKASKEI 
YQLRGQSHKEPIQVQTFREBaAFFTRPRINIPPL 
PADDV 



PGSGPGPAPFLAPVAAPVGGISFHLQIGLSREP 

VLLLQD SSGDYSLAHVREMACSIVDQKFPEC 

GFYGMYDKILLFRHDPTSEN1LQLVKAASDIQ 

EGDLIEWLSASATFEDFQ1RPHALFVHSYRA 

PAFCDHCGEMLWGLVXRQGLKCEGCGLNYH 

KRCAFKIPNNCSGVRRRRLSNVSLTGVSTIRT 

SSAELSTSAPDEPLLQKSPSESFIGREKRSNSQ 

SYIGRPIHLDKILMSKYKVPHTFVIHSYTRPTV 

CQYCKKLLKGLFRQGLQCKDCRFNCHKRCA 

PKVPNNCLGEVTINGDLLSPGAESDVVMEEG 

SDDNDSERNSGLMDDMEEAMVQDAEMAMA 

ECQNDSGEMQDPDPDHEDANRTISPSTSNNIP 

LMRWQSVKHTKRKSSTVMKEGWMVHYTS 

KDTLRKRHYWRLDSKC1TLFQNDTGSRYYKE 

IPLSEILSLEPVKTSALIPNGANPHCFEITTANV 

VYYVGENVVNPSSPSPNNSVLTSGVGADVAR 

MWEIAIQHALMPVIPKGS S VGTGTNLHRDI S V 

SISVSNCQIQENVDISTVYQIFPDEVLGSGQFGI 

VYGGKHRKTGRDVAIKIID1CLRFPTKQESQLR 

NEVAILQNLHHPGWNLECMFETPERVFWM 

EKLHGDMLEMILSSEKGRLPEHITKFL1TQILV 

ALRHLHFKNIVHCDLKPENVLLASADPFPQV 

KLCDFGFARI1GEKSFRRSVVGTPAYLAPEVL 

RNKGYNRSLDMWSVGVIIYVSLSGTFPFNED 

EDIHDQIQNAAFMYPPNPWKEISHEA1DLINN 

LLQVKMRKRYSVDKTLSHPWLQDYQTWLDL 

RELECKIGERYITHESDDLRWEKYAGEQGLQ 

YPTHLINPSASHSDTPETEETEMKALGERVSIL 



607 



1957 



4563 



4499 



SRPWWLRASERPSAPSAMAKRSRGPGRRCLL 

ALVLFCAWGTLAWAQKPGAGCPSRCLCFRT 

TVRCMHLLLEAVPAVAPQTSILDLRFNRIREI 

QPGAFRRLRNLNTLLLNNNQIKRIPSGAFEDL 

ENLKYLYLYKKEIQSIDRQAFKGLASLEQLYL 
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SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

nucleotide 
location 
correspond! 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 

nil ^1 A ftHH P 

location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanme U=Cysteine, 
n=sA^naTtio AriH KssCrlutarnic Acid 
F=*Phenylalanine, G-Glycine, H«Histidine, 
I-Isoleucine, K=Lysine, L^Lcucine, 
M=MethioDine,N=Asparagme f P=Proline, 
Q=Glutamine, R=Arginine f S=Serine, 
T-Tbreonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, V=possibIc 
nucleotide insertion 














HFNQIETLDPDSFQHIJPKLEIUJ^HNNRITHL 

WGTFNHI^SMKRI^DSNTLHCDCEILWLA 

DLLKTYAESGNAQAAAICEYPRR1QGRSVATI 

TPEELNCERPRITSEPQDADVTSGNTVYFTCR 

AEGNPKPEIIWLRNNNELSMKTDSRLNLLDD 

GTLMIQOTQETDQGIYQ CMAKNVAGEVKTQ 

EVTLRYFGSPAKPTI^QPQNTEVLVGESVTL 

ECSATGHPPPRISWTRGDRTPLPVDPRVNITPS 

GGLYIQNWQGD SGEYACS ATNNIDSVHATA 

FIWQALPQFTVTPQDRVVIEGQTVDFQCEAK 

GNPPPV1AWTKGGSQLSVDRRHLVLSSGTLRI 

SGVALHDQGQYECQAVNIIGSQKVVAHLTVQ 

PRVTPVFASIPSDTTVEVGANVQLPCSSQGEP 

EPATTWNKDGVQVTESGKFHISPEGFLTINDV 

GPADAGRYECVARNTIGSASVSMVLSVNVPD 

VSRNGDPFVATSrVEAIATVDRAlNSTRTHLF 

DSRPRSPNDLLALFRYPRDPYTVEQARAGEIF 

ERTLQLIQEHVQHGLMVDLNGTSYHYNDLVS 

PQYLNLIANLSGCTAHRRVNNCSDMCFHQKY 

RTHDGTCNNLQHPMWGASLTAFERLLKSVY 

ENGFNTPRGINPHRLYNGHALPMPRLVSTTLI 

GTETVTPDEQFTHMLMQWGQFLDHDLDSTV 

VALSQARFSDGQHCSNVCSNDPPCFSVMJPFN 

DSRARSGARCMFFVRS SPVCGSGMTSLLMNS 

VYPREQINQLTSYIDASNVYGSTEHEARSIRD 

LASHRGLLRQGIVQRSGKPLLPFATGPPTECM 

RDENESPIPCFLAGDHRANEQLGLTSMHTLW 

FREHNRUTELLKLNPHWDGDTIYYETRKIVG 

AEIQHTTYQHWLPKILGEVGMRTLGEYHGYD 

PGINAGIFNAFATXAAFRFGHTLVNPLLLPGLD 

ENFQPIAQDHLPLHKAFFSPFR1VNEGGIDPLL 

RGLFGVAGKMRVPSQLLNTELTERLFSMAHT 

VALDLAAINIQRGRDHGIPPYHDYRVYCNLS 

AAHTFEDLKNEIKNPEIREKLKRLYGSTLNID 

i-iJr rJ\x* V V vr\j aJKJL/Or 1 LfMUJ^Lo 1 K^r JSJ\U\. 

DGDRLWYENPGVFSPAQLTQIKQTSLARILCD 

NADNITRVQSDVFRVAEFPHGYGSCDEIPRVD 

LRVWQDCCEDCRTRGQFNAFS YHFRGRRSLE * 

FSYQEDKPTKKTRPRKIPSVGRQGEHLSNSTS 

A\FSTRSDASG\TNDFQRVCSWEMQKTITDLR 

TQIKKLESRVLSTTECVDAGGESHANNTKWK 

KDACTICECKDGQVTCFVEACPPATCAVPVNI 

PGACCPVCLQKRAEEKP 


OUo 




A 

A 








f<2fi cJCwV^aui ni nwpnwTPntf vnvpv at 

r orjjWU v &\jis±*kjljIjoszE/ls i i i rv^rv v i> v ri\AL 
HVAVQCGCDGTFLLTQSGKVLACGLNEFNKL 
GLNQCMSGIINHEAYHEVPYTTSFTLAKQLSF 
YKIRTIAPGKTHTAAJJDERGRLLTFGCNKCGQ 
LGVGNYKKRLGINLLGGPLGGKQVtRVSCGD 
FFTIAATDDNHIFAWfrNnfrMGliT AMTPTPRP 
HGSDICTSWPRPIFGSLHHVPDLSCRGWHTILI 
VEKVLNSKTIRSNSSGLSIGTVFQSSSPGGGGE 
GGPDAW 


609 


1959 


A 


4567 


I 


412 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 

PFSCLSLPSSWDYRRPPLRPANFFVFLVETGF 

HRFSRDGLDLLTYS/GDPPASASQSAGITGVSH 

RARPRTmRhmYSFAVTYCLNYISLAMSSTL 

KLSFHVLSGS 


610 


1960 


A 


4570 


697 


467 


ECRGVISAH\CCTLCLPSSSDSASAF\RVARTT 
GTCDYAQLIFAFLVEMGFHHVGQDGLHLL/N 
LVIRPPRPPKVLGLQA 
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SEQ ID 5 
NO: of 1 
nucl- ] 
eotide £ 
seq- i 
uence 


5EQID 1 
<TO: of ) 
jeptide 
seq- 
jence 


vlet f 
wd 1 
i 
1 
1 
i 


SEQ I 
DKO: t 
n i 
USSN 1 
09/496 ( 
914 i 


Predicted I 
)cginning i 
lucleotide J 
ocation < 
;orrespondi I 
ng to first \ 
amino acid 
residue of 
peptide 
sequence 


Predicted end i 
mclcotidc 1 
ocation 
:orresponding 
o last amino 
icid residue 
of peptide 
sequence 


>Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, GOlycinc, H=Histidine, 
=Isoleucine t K=Lysine, L=Leucine, 
V!=Methionine, N=Asparagine, P=Proline, 
3=Glutamine, R=Arginine, S=Serine, 
r=Threonine, V=Valine, W=Tryptophan, 
Y«Tyrosine, X-Unknown, *=Stop codon, 
possible nucleotide deletion, V=possibIe 
nucleotide insertion 


611 


1961 


A 


4571 


25 


1396 


ADPHTI^IRFFPAASATKRVLPPVLRVSSPRi 

WNPNVPESPRIPAPRLPKRMS GAPTAG AALM 

LCAATAVLLSAQGGPVQSKSPRFASWDEMN 

VLAHGLLQLGQG\CANTAGAHPQSAERAGA\R 

LSACGSACQGTEGSTDLPLAPESRVDPEVLHS 

t htht v Anwcprnni trtnrv A OODRT-n F.KOHL 
LQTQLKAQM aKivJIJi-r rix v JWJ v^i\ixl*ejvv£kii- 

RIQHLQSQFGLLDHKHLDHEVAKPARRKRLP 

m/ a r\t>-\m"D aijxi\7QDT TTRT PPT/iPOELFOVGER 

QSGLFEIQPQGSPPFLVNCKMTSDGGWTVIQR 

RHDGSVDFNRPWEAYKAGFGDPHGEFWLGL 

EKVHSITGDRNSRJLAVQLRDWDGNAELLQFS 

\rtix nrrriTAVW OT TAPVAGOLGATTVPPSG 

LSVPFSTWDQDHDLRRDKNCAKSLSGGWWF 

* GTCSHSNLNGQYFRSIPQQRQKLKKGIFWKT 

WRGRYYPLQATTMLXQPMAAEAAS 


612 


1962 


A 


4575 


162 


3 


FFFETESRSVAQAGVQWRDLSSLQPPPPGXSR 


613 


1963 


A 


4584 


687 


321 


""PLAQRRPFLWVTVKTNGH1WGSSTYPHFWUS 
SNS/PASASQVAGIPNARHQARIIFVFLVEPRF . 
HHVGRAGLGFL/NLAICLPQHPKVLGLQACN 
LNIKPHPAHKYISNOQFNVHmCMSVHm 


614 


1964 


A 


4589 


727 


299 


noc AACAAoro^DBT? AT? AH^ATOl TMYSFMG 
PGS AQb AvKUKOKiAJvAJRAOori i \£i 1 ivi i i3i ivxu 

GGLFCAWVGTILLVVAMATDHWMQYRLSGS 
FAHQGLWRYCLGNKCYLQTDSIAYWNATRA 
cx>ttt cat r A T^OTTNyf niM AF/GWV AVLMTJb '¥ A 
GIFYMCAYRVHECRRLSTPR 


615 


1965 


A 


4590 


2 


414 


"TtLPEKIQAWAQKQCPQSGEEAVALWHLliK. 
ETGRLRQQVSSPVHREfCHSPLGAAWEVADFQ 
PEQVETQPRAVSREEPGSLHSGHQEQLNRKR 
•cd DPT pvmapp^PWWALADEWNTLHOEVTT 
TRLPAGSOEPVKD 


616 


1966 


A 


4592 


773 


488 


DFALVAQAGVQWHNLGSPQPLPPGFKRFSCL 
SLPSSWEYRCVPP/RLANFVFLVEMGFLHVGQ 
AGLELPTSGDPPAXASQSAGITGVTTVPSGPG 


617 


1967 


B 


4595 


84 


478 


' XRHGLREPLLERRCAAASSFQHSSSLGRELP Y 
DPVDTEGFGEGGDMQERFLFPEYILDPEPQPT 
REKQLQELQQQQEEEERQRQQRREERRQQNL 
RARSREHPWGHPDPALPPSGVNCSGCGAEL . 

HCQDAR* 


618 
619 


1968 
1969 


A 
A 


4596 
4601 


2945 
2 


1188 
357 


" "ARSRNSARGVYGMCVDTLFLCFLEDLERKDG 
SAERPYFMCSTLKKPLARRCFPAIHAYKGVL 
MVGNETTYEDGHGSRKNITDLVEGAKKANG 
VLEARQLAMRIFEDYTVSWYWinGLVTAMA 
MSIXSIIIXHLLAGIMGWVlvaiMEIVSELGYRIF 
HCYMEYSRLRGEAGSDVSLVDLGFQTDFRV 
YLHLRQTWLAFMIILSrLEVinLLLIFLRKRILI 
AIALIKEASRAVGYVMCSLLYPLVTFFLLCLCI 
AYWASTAVFLSTSNEAVYKIFDDSPCPFTAKT 
CNPETFPSSNESRQCPNARCQFAFYGGESGYH 
RALLGLQIFNAFN1FF>ATLANFVLALGQVTLAG 
AFAS YY W ALRKPDDLPAFPLFS AFGRALR YH 
TGSLAFGALILA1VQIIRVILEYLDQRLKAAEN 
K^AKCLMTCLKCCFWCLEKHKFLNRNAYIM 
1AIYGTNFCTSARKAFFLLMRN11RVAVLDKV 
TDFLFLLGKIXIVGSVGllJVFl^THRIRIVQDT 
APPLNYYWVPILTVIVGSYL1AHGFFSVYGMC 
VDTLFLCFLEDLERNIXjSAERPYFMSSTLKKL 

LNKTNKKAAES 
— RTSVEPYILGEF/RKLSNNTKVVKTEYKATEY 
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SEQ ED 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C«Cysteine, 
D=Aspartic Acid, E^Glutamic Acid, 
^-Phenylalanine, (XJlycine, H«Histidine, 
Msoleucine, K^Lysine, L=Leucine, 
M=*lethionine, N^Asparagme, P=Proline, 
Q=01utamine, R=Argimne l S-Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/-possible nucleotide deletion, \=possible 
nucleotide insertion 














GLAYGHFSYEFSNHRDWVDLQGWVTGNGK 

GLIYLTDPQIHSVDQKVFTTNFGKRGIFYFFN 

NQHVECNEICHRLSLTRPSMEKPCKS 


620 


1970 


A 


4606 


1 


2415 


MERLWGLFQRAQQLSPRSSQTVYQRVEGPR 
KGHLEEEEEDGEEGAETLAHFCPMELRGPEP 
LGSRPRQPNLIPWAAAGRRAAPYLVLTALLIF 
TGAFLLGYVAFRGSCQACGDSVLWSEDVN 
YEPDLDFHQGRLYWSDLQAMFLQFLGEGRL 
EDTDtQTSLRERVAGSAGMAALTQDIRAALS 
RQKLDHVWTDTHYVGLQFPDPAHPNTLHWV 
DEAGK.VGEQLPLEDPDVYCPYSAIGNVTGEL 
VYAHYGRPEDLQDLRARGVDPVGRLLLVRV 
GVISFAQKVTNAQDFGAQGVLIYPEPADFSQ 
DPPKPSLSSQQAVYGHVHLGTGEiPYTPGFPSF 
NQTQFPPVASSGLPSIPAQPISADIASRLLRKL 
KGPVAPQEWQGSLLGSPYHLGPGPRLRLWN 
NHRTSTPINNIFGCIEGRSEPDHYVVIGAQRDA 
WGPGAAKSAVGTAILLELVRTFSSMVSNGFR 
-PRRSLLFISWDGGDFGSVGSTEWLEGYLSVL 
HLKAWYVSLDNAVLGDDKFHAKTSPLLTSL 
1ESVLKQVDSPNHSGQTLYEQVVFTN\PSWD\ 
AEVIRPLPM\DS SA YXSFTAF VGVPAVEFSFMEN 
DDQ\AYPFLHTKEDTYENLHKVLQGRLPAVA 
QAVAQLAGQLLIRLSHDRLLPLDFGRYGDW 
LRHIGNLNEFSGDLKARGLTLQWVYSARGDY 
IRAAEKLRQEIYSSEERDERLTRMYNVRIMRV 
EFYFLSQYVSPADSPFRHIFMGRGDHTLGALL 
DHLRLLRSNSSGTPGATSSTGFQ\ESRFRRQL\ 
ALL\TWDACKGAANALSGDV\VNIDNNF 


621 


1971 


A 


4610 


793 


334 


ISRVDDFVGSGIANVI1AVAIFSIPAFARLVRG\ 

NTLVLKQQfTFIESARSIGASDMTVLLRHILPGT 

GSSIWFFTMRIGTSnSAASLSFLGLGAQPPTP 

EWGAMLNEARADMVL^PHVAVFPALATFLTV 

LAFNLLGDGLRDALDPKIKG 


622 


1972 


A 


4614 


2 


820 


LVYVMIAIFCIASAMSLYNCLAALIHiaPYGQ 

CnACRGKNMEVRLIFLSGLClAVAWWAVF 

RNEDRWAWILQDILGIAFCLNL1KTLKLPNFK 

SCVILLGLLLLYDVFFVFITPFITKNGESIMVEL 

AAGPFGNNEKNDGNLVEATGQPSAPHEKLPV 

VIRVPKLIYFSVMSVCLMPVSILGFGDIIVPGL 

LIAYCRRFDVQTGSSYIYYVSVXTVAYAIGNUL 

TFWLGVLMKKGQPALLYLVPCTLITA/CQFV 

AWETVREMKKFWERVTS 


623 


1973 


A 


4619 


17 


691 


TL VS WEFVRRADLTREDLAPS S VDSGQAGF 

GGCCESGLPNTMPSAFSVSSFPVSIPAVLTQT 

DWTEPWLMGLATFHALCVLLTCLSSRSYRLQ 

IGHFLCLVILVYCAEYINEAAAMNWRLFSKY 

QYFDSRGMFISIVFSAPLLVNAMIIVVMWVW 

KTLN VMTDLKN AQERRKEKKRRRKED* GAA 

AAWSLRPSRPPSAAPSAAVCVAWASFQLTHG 

LKNRCFI 


624 


1974 


A 


4622 


164 


66S 


VSCYTALQSIMNQPESANDPEPLCAVCGQAH 

SLEENHFYSYPEEVDDDLICHICLQALLDPLD 

TPCGHTYCTLCLTNFLVEKDFCPMDRKPLVL 

QHCKKSSILVNKLLNKLLVTCPFREHCTQVL 

QRCDLEHHFQTSQAWGTHL* SQLLGRLRQED 

CLSPGVHHCSEV 


625 


1975 


A 


4625 


474 


473 


CFLSPSPLLPPLLLSSSSSPSFPLPPPPTLLPSTLP 
PPLLIPSS*LSP 
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SEQ ID 
NO: of 
nucl- 
eotide 

seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met. 
hod 


SEQ 
ID NO: 

USSN 
09/496 
914 


Predicted 
beginning 
mi clen tide 
location 
correspond! 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D~Aspartic Acid, E~Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P^Proline, 
QKjhjtamine, R=Arginine, S=Serine, 
T=Threonine > V=Valine, W=Tryptophan, 
Y-Tyrosine, X-Unknown, *-Stop codon, 
/=possible nucleotide deletion, V^possible 
nucleotide insertion 


626 


1976 


A 


4629 


249 


3 


KLKGNECFC YHCNV CIFLM1KK* GLFLC* I YF I 
tFFET*SHSFTOLECSGTISAHCSLQLQGSSNSP 
ASASQVAGIAGTHH 


627 


1977 


A 


4635 


1 


301 


FFFFETKPFFAPQAGGQGPSRGSLNPLPTGLK 
QFS GLTLSRS GNN GPRPPPRVNFGILRGNGVP 
PGGAG*FRPPDLRGFPGLAPPQGGNNGGDPP 
ARAYL 


628 


1978 


A 


4648 


1357 


782 


KLFSSQRLFGPHIQ AINPSFLLLSFFPS* LL AMR 
TVGNNAFILVFLVYRIVLLLF*HV*PAYFQPSK 
NKTAKINCN*RPFLFLVCYLL*AELHIGIF1ANF 
YDCIPNKLNEHLWPKLLQSLIFHVDFCGFLHK 
VFYICFTEFLLFLYFL*LFIIKVSCSII*CSTICVF 
SYKSFAVIIFFVDNTRFFSFGF 


629 


1979 


A 


4660 


1 o 


QOQ 


HHELHTLELLQNPKEVLTRSEIQDVNYSLEAV 

KVKTVCQPLMKEMLKRFQVAVNLAEDTAH 

PKLVFSQEGRYVKNTASASSWPVFSSAWNYF 

AGWRNPQKTAFVERFQHLSCVLGKKVFTSG 

KHYWEVESRDSLEVAVGVCREDVMGITDRS 

KMSPDVGIWAIYWSAAGYWPLIGFPGTPTQQ 

EPALHRVGVYLDRGTGNVSFYSAVDGVHLH 

TFSCSSVSRLRPFFWLSPLASLVIPPVTDRK*G 

FSSPDQNSFPWQLRDTHPWALFCPSCLYPG 

WSIFWVSLTVPFGICPLCASQEAVPWEVGLA 

NGDGTGNFPRRFWEIFL 


630 


1980 


A 

A 


c tOoy 


2 


358 


FFFFFETESHSVAQAGMQWRNLGSLPAPPPGF 
TPFFCLSLLNGWDYRRPPPHLANFFVLLVETG 
FHDVGQDGLDLLTS* STPSASQSAEITGVSHC 
TRLKKIRFAKGHVEFFFESHVE 


631 


1981 


A 


4674 


953 


614 


TPIRGTDDEHEECTV QEYS AGKNTCLRPGAV 
AHTCNPCTLGGRGRWIT*GSGVQDQPGPTWQ 
NPVFLERRPRALHSSPGLTTQRILWAQGLWV 
GAGSTGCSRGPRGEGVFREG 


632 


1982 


A 


4678 


34 


314 


RSTHASGMISPSFGFMGHLLRLEFEILPSTPNP 
♦LPSYQGEAAGSSLISHLQTFSPDLKGVYCTFP 
ASGLAPVPTHWTVSELSRSPVATATFC 


633 ■ 


1983 


A 


4696 


1 


1365 


RTLGMEGERRASQAPSSGLPAGGANGESPGG 

GAPFPGSSGSSALLQAEVLDLDEDEDDLEVFS 

KDASLMDMNSFSPMMPTSPLSMINQIKFEDEP 

DLKDLFITVDEPESHVTTIETF1TYRIITKTSRG 

EFDSSEFEVRRRYQDFLWLKGKLEEAHPTLII 

PPLPEKFIVKGMVERFNDDFIETRRKALHKFL 

NRIADHPTLTFNEDFKIFLTAQAWELSSHKKQ 

GPGIXSRMGQTVRAVASSMRGVKNRPEEFM 

EMNNFIELFSQKINLIDKISQRIYKEEREYFDE 

MKEYGPIHTLWSASEEDLVDTLKDVASCIDRC 

CKATEKRMSGLSEALLPWHEYVLYSEMLM 

GVMKRRDQIQAELDSKVEVLTYKKADTDLL 

PEEIGKLEDKVECANNALKADWERWKQNM 

QNDIKLAFTDMAEENIHYYEQCLATWESFLT 

SQTNLHLEEASEDKP 


634 


1984 


A 


4708 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKAIRRNPDTQ 
WISKAVYKHREMCGLTSTGRKSHGLEKDRM 
FPHAIGGSCRAA*RRRKTLQFPCYH 


635 


1985 


A 


4709 


42 


341 


" " YIKQPDAKERRRTVHWKKETESEASEITIPPST 
PGVPQAPGHWEDYGRGDNFYLPH*DPGGIVL 
WNIFNRMPIARKNITDGEHHEYLIEVPRLFHT 
SED 


636 


1986 


A 


4721 


2 


351 


EKPDHFFPEGTSFIHEPRRFN* GDLVHCLGGIS 
RSTTVTVA*LMQKLNLSMNDAYYmMKMSS 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQID 
NO: of 
peptide 
seq- 
uence 



Met 
hod 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
arid residue 
of peptide 
sequence 



Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, £=Glutamic Acid, 
F=Pheaylalanine, (Hjlycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M^Methionine, N=Asparagine, P=Proline, 
Q=Giutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A-possible nucleotide deletion, possible 
nucleotide insertion 



1SPNFNSMDQPLDFQRTLGLRSPCYNRVPAQK 
MYFITPSNHNAYQVDSVQST 



637 



1987 



4726 



664 



253 



NTGLTCSIQRKCGETQLYRREENRLILLLQDH 
LKSESFQVLTLSPRLEFSGLISAHCNLRLPGSS 
DSSASSSRAAGITGVHHHAWLIFFFLVETGFL 
HAG*AGLELLTSGDPPASASRSAGITGVSHHA 
RPRETRFL 



638 



1988 



4734 



592 



GGMDSRVSGTTSNGETKPVYPVMEKKEEDG 
TLERGHWNNKMEFVLSVAGEIIGLGNVWRFP 
YLCYKN GGG AFHP YL WLFTCGIPVFLLETAL 
GQYTSQGGVTAWRKICPIFEGIGYASQMIVIL 
LN VYYII VL A WALF YLF S SFT1DLP WGGC YHE 
WNTEHCMEFQKTNGSLNGTSENATSPVIEFW 



639 



1989 



4743 



1040 



699 



QGLTLLPRMECSATITAHCSLELPGSIDLPTSA 
S*VARTTGTHHHPWLILVLLL*TWGSYYVAQ 
AGLELLGSSNLPAAMVSQSAQDGHDHCAWA 
TSNHVLYTQEGLRRGKEG 



640 



1990 



4771 



527 



GRIDCPHPATVLAQPIFIDACSVLGAYQGAQN 
WIRRRPCLPSGCUCMNREIGPLQHSLCCPGWS 
QTPGLKAILLRQPFK+LGLQMESHSCFPAWSA 
MARSRLTATSASQVQAILLPQPPGTTDSCSPS 
PDHEQQPLSWVLPPPQKDMNPREQQVALGP 
QAAALPWAVWRNDCFPR 



641 



1991 A 



4780 



16 



473 



RPSSQCGGIPTGWKKGLAPELSSELSSPPLPAR 
LQLAASPYFSPSWAECPQPVPAGTHATWCLA 
RVWARMTPPGPAGIPSHPLPPPPPERSVPIPSP 
FPARDSGSRQGHSTDRYKHTDAPRDAHRRVP 
QRDTDTGVHTGSGTHTHAHTPPEK 



642 



1992 



4798 



487 



G Y SFRCDI VD YSRSPT ALRMARTC WL YY F S K 
FIELLDTIFFVLRKKNS Q VTFLHVFHHT1MP W 
TWWFGVKFAAGGLGTFHALLNTAVHWMY 
SYYGLSALGPAYQKYLWWKKYLTSLQLVQF 
VIVAIHISQFFFMEDCKYQFPVFACIIMSYSFM 
FLLLFLH 



643 



1993 



4799 



391 



LMAFIEMH1SGSLVYLKTECTKIYSYFSMLNFLL 
QEIPLSEILRISSPRDFTNISQGSNPHCFEIITDT 
MVYFVGENNGDSSHNPVLAATGVGLDVAQS 
WEKAIRQALMPVTPQASVCTSPGQGKDHSK- 
Q»ASVCTSPGQGKDHSKQ 



644 



1994 



4800 



488 



101 



AYPLFAVHPVHTECVAGVVGRAYLLCALFFL 
LSFLGYCKAFRESNKEGAHSSTFWVLLSIFLG 
AVAMLCKEQGITVLVRAATWLGPAFSVCPFP 
SYKDIWGWPCLCGVLHAYIPLLV 



645 



1995 



4805 



458 



126 



LL WTT VLCQTP ARPQ STMIHLGHILFLLLL P V 
AAAQTTPGERSSLPAFYPGTSGSCSGCGSLSL 
PLLAGLVAADAVASLLWGAYFLCARPRRSP 
AQEDGKVYINMPGRG 



646 



1996 



4817 



47 



1033 



LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNL 
LQPQAPGHDMTSIPFPGDRLLQVDGVILCGLT 
HKQAVQCLKGPGQVARLVLERRVPRSTQQC 
PSANDSMGDERTAVSLVTALPGRPSSCVSVT 
DGPKF* SSN*KRIANGLGFSFVQMEKESCSHL 
KSDLVRIKRLFPGHPAEENGAIAAGDIILGRE 
WEGPRKASSSRCRGSWAMQLSVQAGPSFAS 
YYPAAVEVLHLLRGAPQEVTLLLCRPPPGAL 
PELEQEWQTPELSADKEFTRATCTDSCTSPIL 
GSRGQLGGTVPPQMQGKAWGLRPES SQKAIR 

EGTMGAKTERDLGPVP 

"PRVRGDWPLEKKKSNSNIHPIFSWCGSTDSKI) 



647 



1997 



4854 



1044 



335 
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amino acid 

residue of 
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to last amino 
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of peptide 
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Amino acid sequence ^a— /uaiuue v*— cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G-Glycine, H-Histidinc, 
I=Isoleucine, K=Lysine, LHLeucine, 
M=Methionine, N^Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=VaJine, W=Tryptophan, 
i — A yrosinej a— unKnown, oiop coaon, 
/-possible nucleotide deletion, V=possible 
nucleotide insertion 














IVMPTYDLTDSVLETMGRVSLDMMSVQANT 

GPPWESKNSTAVWRGRDSRKERLELVKLSRK 

HPELIDAAFTNFFFFKHDENLYGP1VKHISFFD 

FFKHKYQTNIDGTVAAYRLPYLLVGDSVVLK 

QD S IYYEHF YNELQP WKHYIP VKSNL SDLLEK 

LKWAKDHDEEAKKIAKAGQEFARNNLMGD 

DIFCYYFQTFPRNMPIYK 


648 


1998 


A 


4867 


2030 


837 


AGMLPAVGSADEEEDPAEEDCPKLVPMK1TQ 

SEEEEKSGLGAKJPVTIITGYLGAGKTTLLNYI 

LTEQHSKRVAVILNEFGEGSALEKSJLAVSQG 

GELYEEWLELRNGCLCCSVKDNGLRAIENLM 

QKKGKFDYHJLETTGLADPGAVASMFWVDA 

ELGSDIYLDGIITIVDSKYGLKHLAEEKPDGLI 

NEATRQVALADAILINKTDLVPEEDVKKLRT 

TLRStNGLGQILEl QRSRVI/LbN VLULliArL/oJL 

SGISIX3KKLQHVPGTQPHLDQSIVTITFDVPG 

NAKEEHLNMPIQNLLWEKKVRNKD>WCMEV 

IRLKGLVSIKDKSQQVIVQGVHELYDLEETPV 

SWKDDTERTNRLVLLGKNfLDKDILKQLFIAT 

Vi h J EKQ W 1 1 Hr Kx-l/Q V o 1 


649 


1999 


A 


4873 


226 


189 


DGVSLLLPKLGVQWAQYWAHWQPPLPGFKR 
FSCLSLRSSWD*KCAPPHPAFVFLVEMGKHRV 
GQAGLELRTSGDPPASASQSAGITGVSHLA*P 
TSMPLLPFQRLCVYI 


650 


2000 


A 


4874 


2 


437 


FFFLRRSFAFVAQAGVQWCDLGSPQPLPPGF 
K*FSCLSLPSSWDYRHAPPPCPS*FLYF**RQG 
FTML ARLVLNS* PHDLPTSPSQSAEDCG VSHR 
CPASFYLFLKYYLEAKFC A* GECAPS AGVGA 
GYKRGHKSCLLINCWQI 


651 


2001 


A 


4898 

- 


1701 


771 


DAWUFETRL AR1LNF DS* IJii'Ki'LiKL.J't.LtlAl K 

PHMEPKASCPAAAPLMERKFHVLVGVTGSV 

AALKLPLLVSKLLDIPGLEVAVYTTERAKHFY 

SPQDIPVTLYSDADEWEMWKSRSDPVLHIDL 

RRWADLLLVAPLDANTLGKVASGICDNLLTC 

VMRAXVDRSKPLLFCPAMNTAMWEHPITAQQ 

VDQLKAFGYVEIPCVAKKLVCGDEGLGAMA 

EVGTIVDK.VJ!UiVLrQHbOrvQa*ruloV 

LYSEWVQAKSVKMDVGKIGGYPHLLNGGPA 

LSLPRGQACSRLNWTEGPGLSFFQPGEAAA 


652 


2002 


A 


4927 


1 


611 


FRGRQrSRPAKur arWKrru iMVJnrioucv^rA 

SP*LPCASNRLAFGGLIFPCAPLVPYPAPFSPLL 

PAFSCAPRPRAHTHSRTHPSAPLVPKPSSRAR 

GQSPIPSRASSPSCSWAQVPGVALARCAGVC 

KPGDSWRVAACISGRCCSRGRRRGSGPRNPE 

n^FR f» A WOPSFWO^WK ^ORFLS AGGAOAWP 

LLGSAGSGLRGEA 


653 


2003 


A 


4965 


Z 




FFPFT* nOV^lT PHPOWNAVARSWI TATSASR 
VQAVSCFRLPSSWDYRHATMPG*FF*YF**R 
WfrFTH ATI VT N^+PfiVTPPPWPPKVLTLOA 


A* A 
VJH 




A 


4968 


3 


437 


RPGIPGRRFRRSWFCQLP*EPEPGLESLATPGD 

IPAVGLGALGVIPPVRVPQRPPTQRSQGRGW 

DPERDPGCRVQVSRGPRFGEQKTPGLQGCLP 

PPCLTHLAAASCWVWCGRWKRDSAECQCD 

HSCSAVSQQEDRCRSSSCS 


655 


2005 


A 


4983 


201 


397 


MKKNTTCIQPSMISSMALPIIYILLCIVGVFGN 
TLSQWIFLTKIGKKTSTHIYLSHLVTANLLVC 


656 


2006 


A 


4988 


332 


159 


LVHKDMYREFFEEEAQASNKHVTRCLTSLVI 
REVHIKTMR*HF1J > IRLEKNKNNIKD 


657 


2007 


B 


5008 


129 


465 


MAGMKTASGDYIDSSWELRVFVGEEDPEAES 
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to last amino 
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Amino acid sequence (A^Alanine OCysteine, 
D^Aspartic Acid, BKJlutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso]eucine, K-Lysine, L-Leucine, 
M— Methionine, N=Asparagine, P^Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X^Unknown, * ta Stop codon, 
possible nucleotide deletion, V=possible 
nucleotide insertion 














WLRWGESHIGGVLLKIVEQ1NRKQDWSDH 
Al W W r,l^lsJ<A<> W LL Vj 1 rlw 1 LUK. Y u ILAJUAKLr 
FGPQHRPVTLRLPNRRALRLX* 


658 


2008 


A 


5017 


1 


292 


FFFFKETESHSVTQAGVQWHDLGSLQPPPPGF 
KRFSCLSLLSSWDYRCAPPHPANFVFLVETGF 

TTTJT1 T A f\ A /^T V~T T TT * p AXrf /"»T CTPT TiTOT T7TT T O 

HHVAQ AGLKLLTL* S ANLGLSTSLPIPLFILLS 


659 


2009 


A 


5018 


17 


338 


RGHGGKSLTGGTPGNW GDGLLVSEDWSHLIF 
T*NSLVSPVLGKWSPCLQGPGLSAVHTWPWL 
MAACWAVHVKTHMRPGLAVLPRLVLNSWS 
* AULL WPPKALGLQ A 


660 


2010 


A 


5028 


2 


310 


SRVDDFVGERRGGCDECLCGHRGLRAVPLG 
HPGHLCLQPPGGPA*FLDYCRGCCPHPVPGST 
AGSCPRQKKTTPGPTVLCV CSFWIYQRGEPH 
HRTGARWNH 


661 


2011 


A 


5050 


752 


431 


RQSCSSTQAKVQWFHYGPLQSQPPGLKQSSQ 
LSLPNSRDHRHVPPRLAIFSFAETGSPYFAQAS 
LELLGSSHPPTS ASQS ARITG VSHRAWPLK* F 
NLNQYQTLTMN 


662 


2012 


A 


5054 


48 


lp3 


ELNNGPFQMPLCNGGNLAVTGSWADRSPLH 

EAASQGRLLALRTLLSQGYNVNAVTLDHVTP 

LHEACLGDHVACARTLLEAGANVNAJTIDGV' 

TPLFNACSQGSPSCAELLLEYGAQAQLESCLP 

SPTHEGASKGHHECLDILISWGIDVDQEIPHSG 

TPLYVACMAQQFHCIWNLIYAGAGVRKGKY 

WDTPLPGAGHQSTQKLE*LFAMVEIWQ 


663 


2013 


A 


5066 


951 


580 


VRNS*SFAHCASVYKHHYMDGQTPCLFVSSK 
ADLPEGVAVSGPSPAEFCRKHRLPAPVPFSCA 
GPAEPSTTIFTQLATMAAFPHLVHAELHPSSF 
WLRGLLGVVGAAVAAVLSFSLYRVLVKSQ 


664 


2014 


A 


5071 


550 


1 


LSFEE VL SMEQ VNKTV VREFV VLGF S SL ARLQ 

QLLFVIFLLLYLFTLGTNAinSTIVLDRALHTP 

MYFFLA1LSCSEICYTFV1VPKMLVDLLSQKK 

TISFLGCAIQMFSFLFFGSSHSFLLAAMGYDR 

YMAICNPLRYSVLMGHGVCMGLMAAAWAC 

GFTVSLVTTSLVFHLPFHSSnQHE 


665 


2015 


A 


5074 


496 


692 


QQYHNTGSAGHHAHCQVGHSPHVHYPSGCG 
PL*IQRGLPSFNSLEGHSLKDSGHEESVQLDSE 
HDVQRSLYCDTAVNDVLNTSVTSMGSQMPD 

UF\/"Y\TC/'" , 'CT_I/ r " , "D CCPT) T7 UOT\T> /TIT* VTDTJXTTIX JTOT 

HJUyNhw HCKbbLKlid»uHb 

RSKSPEHVRNIIALSIEATAADVEAYDDCGPT 

KRTFATFGKDVSDHPAEERPTLKGKRTVDVT 

ICSPKVNSVIREAGNGCEAISPVTSPLHLKSSL 

PTKPSVSYEIVDPGITARRC 


666 


2016 


A 


5080 


408 


248 


IMIXSTSS'VYFQSSTKDSHFFLFDFQKTGPPL 
VGPKAQLSGLQLQPCLYKRR 


007 


2017 


A 


5081 


129 


1/1*7 

247 


UL 1 N bnrrLrDrtJKTurrLGGr KAQr SSLQLQ 
PCVY*RR 


66S 


2018 


A 


5086 


852 


233 


NQCSNDRWVQIKTAYKYFF*KNGDNYNWVF 
RALPTTFADIENLKYLLFTRDASQPFYLGHTV 
n'GDLEYVrYEGGlvLSRELMKRLNRLLDNSE 

1 LnL'^ij V J W ^J^o£JLJrv.V^ljAl\^LJV I AO V nArJN A 

EDYEGRDVFNTKPIAQLIEEALSNNPQQWEG 
CCSDMAlTFNGLTPQKJvlEVMMYGLYRLRAF 
GHYFNDTL VFLPPVG SEND 


669 


2019 


A 


5101 


1 


329 


PGRPTRPPLLTLLAHVSPEPAGPSCDSLAQPG 
ASGV*VQHDSHPPLLCGSQCLSEPVPGSHGPP 
RGCQHEAAPCPRGPGSDGLHHASAACASLPP 
SPHPVLLPELGPL 


670 


2020 


A 


5102 


3 


547 


DAWGNRCAVGAAPRLIHLHLCCTPADPSRKP 
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WO 01/57188 
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Amino acid sequence (A 13 Alanine OCysteine, 
D-Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=<Hycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine 7 P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=*Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X-Unknown, *«Stop codon, 
£=possible nucleotide deletion, V=possib1c 
nucleotide insertion 














DEL*NMNGRVDYLVTEEEINLTRGPSGLGFNI 

VGGTDQQYVSNDSGIYVSRIKENGAAALDGR 

LQEGDKILSVNGQDLKNLLHQDAVDLFRNA 

GYAVSLRVQHRLQVQNGPIGHRGEGDPSGIPI 

FMVLVPVFALTMVAAWAFMRYRQQL 


671 


2021 


A 


5105 


672 


400 


RDGREELCLQQEPTLPSRICSSAPLLYFLFICPF 
VLIXLLIiSIiXX-YWKARiQ-STLRSNTRKEKA 
LWVDLKEAGG VTTNRMED* EEDECN 


672 


2022 


A 


5148 


72 


314 


IIYFSYNIFLKITELLNDVERLKQALNGLSQLT 
YTSGNPTKRQSQLIDTLQHQVKSLEQQLAVS 
NQAHGALQEYVLAPCS 


673 


2023 


A 


5152 


210 


335 


" RE1LCSRIGRLNIV*MSLFPNLTCRLNAIP1KIPA 
NHFVEVT 


674 


2024 


A 


5153 


3 


2953 


LTEDQPFbUQKSLQEANITEQTLAEEAYLDA 

SIGSSQQFAQAQLHPSSSASFTQASNVSNYSG 

QTLQPIGVTHVFVGASFASNTVGVQHGFMQH 

VGISVPSQHLSNSSQISGSGQIQLIGSFGNHPS 

MMTINNLDGSQIILKGSGQQAPSNVSGGLLV - 

HRQTPNGNSLFGNSSSSPVAQPVTVPFNSTNF 

QTSLPVHNinQRGLAPNSNKVPINlQPKPIQM 

GQQNTYNVNNLGIQQHHVQQGISFASASSPQ 

GSWGPHMSVNIVNQQNTRKPVTSQAVSSTG 

GSIVIHSPMGQPHAPQSQFLIPTSLSVSSNSVH 

HVQTINGQLLQTQPSQLISGQVASEHVMLNR 

NSSNMLRTNQPYTGPMLNNQNTAVHLVSGQ 

TFAASGSPVIANHASPQLVGGQMPLQQASPT 

VLHLSPGQSSVSQGRPGFATMPSVTSMSGPSR 

FPAVSSASTAHPSLGSAVQSGSSGSNFTGDQL 

TQPNRTPVPVSVSHRLPVSSSKSTSTFSNTPGT 

GTQQQFFCQAQKKCLNQTSPISAPKTTDGLR 

QAQIPGLLSTTLPGQDSGSKVISASLGTAQPQ 

QEKWGSSPGHPAVQVESHSGGQKRPAAKQ 

LTKGAFILQQLQRDQAHTVTPDKSHFRSLSD 

AVQRLLSYHVCQQSMPTEEDLRKVDNEFETV 

ATQLLBCRTQAMLNKYRCLLLEDAMRINPPAE 

MVMIDRMFNQEERASL SRDKRLAL VDPE GFQ 

ADFCCSFKLDKAAHETQFGRSDQHGSKASSS 

LQPPAKAQGRDRAKTGVTEPMNHDQFHLVP 

NHIWSAEGNISKKTECLGRALKFDKVGLVQ 

YQSTSEEKASRREPLKASQCSPGPEGHRKTSS 

RSDHGTESKLSSILADSHLEMTCNNSFQDKSL 

RNSPKNEVLHTDIMKGSGEPQPDLQLTKSLET 

TFKNILELKKAGRQPQSDPTVSGSVELDFPNF 

SPMASQENCLEKFIPDHSEGWETDSILEAAY 

NSILEC 


675 


2025 


A 


5154 


599 


1880 


LKJKMEPFSCDTFVALPPATVDNRIIFGKNSDR 

LYDEVQEVVYFPAVVHDNLGERLKCTYIEID 

QVPETYAWLSRPAWLWGAEMGANEHGVCI 

GNEAVWGREEVCDEEALLGMDLVRLGLERA 

DTAEKALNVTVDLLEKYGQGGNCTEGRMVF 

SYHNSFLIADRNEAWILETAGKYWAAEKVQE 

GVRMSNQLSrrnOAREHPDMRNYAKRKGW 

WDGKKEFDFAAAYSYLDTAKMMTSSGRYCE 

GYKLLNKHKGNITFETMMEILRDKPSGINME 

GEFLTTASMVFILPQDSSLPCIHFFTGTPDPER 

SVFKPFIFVPHISQLLDTSSPTFELEDLVKKKS 

HFKPDRRHPLYQKHQQALEVVNNNEEKAKI 

MLDNMRKLEKELFREMESILQNKHLDVEKIV 

NLFPQCTKDEIQIYQSNLSVKVSS 
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Amino acid sequence (A=Alanine OCysteine, 
L^/vspanic A.CIQ, n^=vjiuianuc /uau, 
F^Phenylalanine, G=Glycine, H=Histidine, 
I-lsoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proiine, 

T=Threonine, V=Valine, W=Tryptophan 3 
Y=Tyrosine, X-Unknown, *«Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 


676 


2026 


A 


5155 


2 


306 


FFFLRRSLALSPRPDCGLQWRNLGSLQAPPPG 
FTPFSCLSLPSSWDYRRPPPRPANFLYF* *RRG 

RPT 


677 


2027 


A 


5167 


97 


740 


FFHSVDL1ALEQSKTFYKPDWH5IVESEVKCC 
KEAVCV1DMSSFTEFEITSTGDQALEVLQYLF 

a PtULU V Jr V uxll V rl 1 OJ>^INliOuVj I ciNlJOoiAK. 

LNKRSFFMISPTDQQVHCWAWLKKHMPKDS 
NIXLEDVTWKYTALNLIGPRAVDVLSELSYA 
PMTPDHFPSLFCKEMSVGYANGIRVMSMTHT 
GEPGFMLYIPffiYRWGFTMLSTLVSNS 


678 


2028 


A 


5183 


1919 


oni o 
zUlo 


"DAI pT) f D"r\T , *KifT\/r , \/ ATlTJnT C^VTVOnnWDA 
"ALCKJLKiJUM 1 V V AJJrOLoJSJSJ I oVJjJ I I xvV^ 

GRIAKMPVKWIAIESLADRVYTSKSDVWAFG 

VTMWEiATRGMTPYPGVQNHEMYDYLLHG 

HRLKQPEDCLDELCKI**SPQSP 


679 


2029 


A 


5190 


39 


499 


RESQVKHFKMRKIDLCLSSEGSEVILATSSDE 

VRIERLVIQSYFVQTLKIEKSTSKEPVDFEQWI 
EKDLVHTEGQLQNEEIVAHDGSATYLRFnVS 

A FnWF A <n VT-T^V^n A F TtTW SN1 
rxrijrirrxo v no v o/vdvj i v v onisoo 


680 


2030 


A 


5204 


541 


92 


EiLAVLKLACGDISLNAJLALMVATAVLTLAPL 
LLICLSYLFILSAILRVPSAAGRCKAFSTCSAH 

P TWWP VfrTT^PMYPl? PK ATf nPNVHKTVA T 
vvvvr ikJi lor ivi i r put xv-tu^j^itn v ivx-w i v /vlp 

FYGVVTPSLM^IIYSLRNAEVKAAVLTLLRGG 

LLSRKASHCYCCPLPLSAGIG 


681 . 


2031 


A 


5207 


10 


247 


VPDNGDVTBCLPVCSTLVEETSLTVSEAMEQSI 

ITNTPQPT PrVTT AHTPWT^TT Of*P{rR WTT*OPPF 

DTSMANMVKPCLYRK 


682 


2032 


A 


5210 


2 


231 


FFFEXESYSITQAGVQWPNLSSLICTLPPGFK*F 

CPT QI PQQWnVPOT PPPPAMPrTF^PlSlfiVT PC 

WPGWSRTPDLS 




inn 


A 

A 






AfYi 


^fjV oOi^LrVijl^JjiAJ\JLllNllN lVJl 1 IN V J_/ V J\_r\. V Oi^lX 

MIILLRSMYRINVKPYFFI*LFFSRVNC* SVnG 
YARCYTFLIF*LFL*IPADSPTDQEPKTVMLSK 
QSESAI 


684 


2034 


A 


5220 


1 


194 


NLMKEMQNLN SENHKT WEE YKDTK* IMS Y F 
TDS 


685 


2035 


A _ 


5228 


260 


440 


LHSQDGNSDPRKPQGEMSAHAFPVQTCGEED 
QKKTPQVPINFTELSKCS * S *KIMSGERE 


686 


2036 


A 


5239 


79 


508 


GGEAAARAAKLSSPRPHRVGRRERGVGGMS 

AFCPA AT PK"K"T 9PT QTsI^On^VnTT WT FHTTP 
f* r i>rrr\rM ivi .^ri-tiv^^n^ V 1 i^Oi^i VV l^liXIiXv 

KHSRPIVTVWFJIELRKAKPKTIKLTFLYLAND 
VIQNSKRKGPEFTKDFAPVIVEAFKHVSSETD 
ESCKKHLGRVLSIWEERS 


687 


2037 


A 


5244 


1 


428 


MAAWAATALKGRGARNARVLRGILAGATA 
NKASHNRTRALQSHSSPEGKEEPEPLSPELEYI 
PRKRGKNPMKAVGLAWAIGFPCGILLFILTKR 
EVDKDRVKQMKARQNMRLSNTGEYESQRFR 
ASSQSAPSPDVGSGVQT 


000 




A 




i 
i 


1407 


I OnTFDKSL.LNOGSSSFEVAGSSOKMGOPGP 

SGDSDLATALHRLSLRRQNYLSEKQFFAEEW 

QRKIQVLADQKEGVSGCVTPTESLASLCTTQS 

EITDLSSASCLRGFMPEKLQIVKPLEGSQTLY 

HWQQLAQPNLGTILDPRPGVITKGFTQLPGD 

AIYHISDLEEDEEEGITFQVQQPLEVEEKLSTS 

KPVTGIFLPP1TSAGGPVTVATANPGKCLSCT 

NSTFTFTTCRILHPSDITQVTPSSGFPSLSCGSS 

GSSSSNTAVNSPALAYRLSIGESITNRRDSTTT 



225 
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Amino acid sequence (A=Alanine C=Cysteine, 
D-Aspartic Acid, EKHutamic Acid, 
F=Phenylalanme, G«Glycine, H=Histidinc, 
1-Isoleucine, K^Lysine, L«Leucine, 
M^Methionine, N=Asparagine, P=Proline, 
QOlutamine, R-Arginine, S^Serine, 
T=Threonine, V= Valine, W^Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
A=possible nucleotide deletion, \=posstble 
nucleotide insertion 














FSSTMSLAKLLQERGISAKVYHSPISENPLQPL 
PKSLATPSTPPNSPSHSPCPSPLPFEPRVHLSEN 
FLASRP AETFLQEMYGLRP SRNPPD VGQLKM 
NLVDRLKRLG1ARWKNPGAQENGRCQEAEJ 
GPQKPDSAVYLNSGSSLLGGLRKNQSLPVIM 
G SFAAPVCTS SPKMG VLKED 


689 


2039 


A 


5254 


2 


2621 


LSLFGSRALGRSGARAMAKAKKVGARRKAS 

GAPAG ARGGPAKAN SNPFEVKVNRQKFQILG 

RKTRHDVGLPGVSRARALRKRTQTLLKEYKE 

RDKSNVFRDKRFGEYNSNMSPEEKMMKRFA 

LEQQRHHEKKSIYNLNEDEELTHYGQSLADIE 

KHNDIVDSDSDAEDRGTLSGELTAAHFGGGG 

GLLHKKTQQEGEEREKPKSRKJELEEELLAKSK 

QEKRERQAQREDALELTEKLDQDWKEIQTLL 

SHKTPKSENRDKKEKPKPDAYDMMVRELGF 

EMKAQPSNRMKTEAELAKEEQEHLRKLEAE 

RLRRMLGKDEDENVKKPKHMSADDLNDGFV 

LDKDDRRLLSYKDGKMNVEEDVQEEQSKEA 

SDPESNEEEGDSSGGEDTEESDSPDSHLDLES 

NVESEEENEKPAKEQRQTPGKGUSGKERAG 

KATRDELPYTFAAPESYEELRSLLLGRSMEEQ 

LLWERIQKCNHPSLAEGNKAKLEKLFGFLLE 

YVGDLATDDPPDLTVIDKLVVHLYHLCQMFP 

ESASDAIKFVLRDAMHEMEEMIETKGRAALP 

GLDVLIYLKITGLLFPTSDFWHPVVTPALVCL 

SQLLTKCPILSLQDWKGLFVCCLFLEYVALS 

QRFEPELINFLLGILYIATPNKASQGSTLVHPFR 

ALGKNSELLVVSAREDVATWQQSSLSLRWA 

SRLRAPTSTEANHIRLSCLAVGLALLKRCVLM 

YGSLPSFHAIMGPLRALLTDHLADCSHPQELQ 

ELCQSTLTEMESQKQLCRPLTCEKSKPVPLKL 

FTPRLVKVLEFGRKQGSSKEEQERKRLIHKHK 

REFKGAVREIRKDNQFLARMQLSE1MERDAE 

RK3UCVKQLFNSLATQEGEWKALKRKKFKK 


690 


2040 


A 


5261 


1 


304 


FFFFVFLVETGFHHVGQAGLELLTSGDPPTW 
ASQSAGHXjVSHCSWPVIYVI^TLLHAVRNVL 
FKRTFPLK5SSFLSYDKE1FPIUVLKFYLVTLT 
SFVK 


691 


2041 


A 


5270 


3 


158 


NCHTTHCTANWVHLPGTPPGWKIDGPAAAL 
EVLSSFFFFFLKFSYKPQNIV 


692 


2042 


A 


5282 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEVV 
ERVLTFLPAKALLRVACVCRLWRECVRRVLR 
THRSVTWISAGLAEAGHLEGHCLVRVVAEEL 
ENVRTJLPHTVLYMADSETFISLEECRGHKRAR 
KRTSMETALALEKLFPKQCQVLGIVTPGIWT 
PMGSGSNRPQEIEIGESGFALLFPQIEGIKIQPF 
HF1KDPKNLTLERHQLTEVGLLDNPELRWLV 
FGYNCCKVGASNYLQQWSTFSDMNIELAGG 
QVDNLSSLTSEKNPLDIDASGVVGLSFS GHRI 

HNTIGFMFACVGRGFQYYRAKGNVEADAFR 
KPFPSVPLFGFFGNGEIGCDRIVTGNFTLRKCN 
EVKDDDLFHSYTTIMALIHLGSSK 


693 


2043 


A 


5301 


362 


507 


EEIKERFGPGLVIYWYGF1QELDCNRERGILLK 
ACFPTNIVTLCHSIA 


694 


2044 


A 


5310 


1 


204 


RYLTArNHTLKENLRKFYK.GKKDKPLDLRPK 
KTRAMRRRLNMHEENLKTKKQHRKERLYPL 
RKYAAKA 


695 


2045 


A 


5315 


125 


1596 


ETRSTAVKSEVQVCISLLLCLEDRTMPKKAKP 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine OCysteine, 
D=Aspartic Acid, EKJlutamic Acid, 
F=Phenylalanine, G«Glycine, H»Histidine, 
Wsoleucine, K=Lysine, L=Lcucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y^Tyroaine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possiblc 
nucleotide insertion 














TGSGKEEGPAPCKQMKLEAAGGPSALNFDSP 

SSLFESLISPIKTETFFKEFWEQKPLLIQRDDPA 

I^TYYGSLFKLTDLKSIXSRGMYYGRDVNV 

CRCVNGKKKVLNKDGKAHFLQLRKDFDQKR 

ATTOFHOPORPKDELWRIOEKLECYFGSLVGS 

NVYTTPAGSQGLPPHYDDVEVFILQLEGEKH 

WRLYHPTVPLAREYSVEAEERIGRPVHEFML 

KPGDLLYFPRGTIHQ ADTP AGLAH STHVTI ST 

YQNNSWGDFLLDTISGLVFDTAKEDVELRTG 

IPRQLLLQVESTTVATRRLSGFLRTLADRLEG 

TKELLSSDMKKDF1MHRLPPYSAGDGAELSTP 

GGKLPRLDSVVRLQFKDH1VLTVLPDQDQSD 

ETQEKMVYIYHSLKNSRETHMMGNEEETEFH 

GLRFPL SHLD ALKQIWNSP AI S VKDLKLTTDE 

EKESLVLSLWTECLIQW 


696 


2046 


A 


5318 


1 Al/i 

1470 




04KXYLEAAELGEISDIHrKLLRLSSSQGTIET 

SLQDIDSRLSPGGSLADAWAHQEGTHPKDRM 

VEKLQVLLNCMTEIYYQFKKDKAERRLAYN 

EEQIHKFDKQKLYYHATKAMTHFTDECVKK 

YEAFLNKSEEWIRKMLHLRKQLLSLTNQCFDI 

EEEVSKYQEYTNELQETLPQKMFTAS SGIKJHT 

MTPIYPSSNTLVEMTLGMKKLKEEIVEGVVKE 

LAENNHILESGGSLTMDGGLRNVDCL 


697 


2047 


A 


5320 


244 


478 


LDYNFFLFEMTFGLVSQAGVQWHDLGSLQPF 
PPGFKQFSCLSLPSSWDYRHLPPHLANFSREG 
VSPSWPGWSRTPDFR 


698 


2048 


A 


5324 


266 


714 


LPIRKSLRSVRSGFPTSQSPITRNLDGTASGSC 

LAKTVTGSLFRTNVGLRGLVAGGIIGALLGTP 

VGGLLMAFQKYSGETVQERKQKDRKALHEL 

KLEEWKGRLQVTEHLPEKIESSLQEDEPENDA 

KKIEALLNLPRNPSVIDKQDKD 


699 


2049 


A 


5334 


699 


277 


RPHGHLVCISSSAGLSGVNGLADYCASKFAA 
FGFAESVFVETFVQKQKGIKTnVCPFFIKTGM 
FEGCTTG CPSLLPILEPKYAVEKIVEAILQEKM 
YLYMPKLLYFMMFLKSFLPLKTGLLIADYLGI 
LHAMDGFADQKK 


700 


2050 


A 


5344 


3 


614 


PTAEEMSSLTPESSPELAKRSWFGNFISLDKEE 

QIFLYLKDKPLSSIKADIVHAFLSIPSLSHSVLS 

QTSFRAEYKASGGPSVFQKPVRFQVDISSSEG 

PEPSPRRDGSGGGGIYSVTFTLISGPSRRFKRV 

VETIQAQLLSTHDQPSVQALADEKNGAQTRP 

AGAPPRSLQPPPGRPDPELSSSPRRGPPKDKK 

LLATNGTPL 


701 


2051 


A 


5346 


3 


1383 


HASVLFCRVMAASKTQGAVARMQEDRDGSC 

STVGGVGYGDSKDCILEPLSLPESPGGTTTLE 

GSPSVPCIFCEEHFPVAEQDKLLKHMIIEHKIV 

IADVKLVADFQRYILYWRKRFTEQPITDFCSV 

IRINSTAPFEEQENYFLLCDVLPEDRILREELQ 

KQRLREILEQQQQERNDTNFHGVCMFCNEEF 

LGNRSVILNHMAREHAFNIGLPDNIVNCNEFL 

CTLQKKLDNLQCLYCEKTFRDKOTLKDHMR 

KKQHRKINPKNREYDRFYVINYLELGKSWEE 

VQLEDDRELLDHQEDDV/SDWEEHPASAVCL 

FCEKQAETTEKLYVHMEDAHEFDLLK1KSELG 

LNFYQQVKLVNFIRRQVHQCRCYGCHVKFKS 

KADLRTHMEETKHTSLLPDRKTWDQLEYYFP 

TYENDTLLWTLSDSESDLTAQEQNENVP1ISE 

DTSKLYALKQSS1LNQLLL 


702 


2052 


A 


5356 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWD 
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sequence 


Predicted end 
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sequence 


Amino acid sequence (A^Alanine OCysteine, 
D=Aspartic Acid, EKjlutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine t 
I=Isoleucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R«Arginine, S=Serine, 
T^Threonine, V«Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














LASLRCTLGAFCECDFRPDLPGLECDLAQHL 

AGQHLAKALVVKALKAFVRDPAPTKPLVLSL 

HGWTGTGKSYVSSLLAHYLFQGGLRSPRVH 

HFSPVLHFPHPSHIERYKKDLKSWVQGNLTA 

CGRSLFUT3EMDKMPPGLMEVLRPFLGSSWV 

VYGTOYRKAIFMSNrGGEQINQVALEAWRS 

RRDREEELLQELEPVISRAVLDNPHHGFSNSGI 

MEERLLDAWPFLPLQRHHVRHCVLNELAQL 

GLEPRDEWQAVLDSTTFFPEDEQLFSSNGCK 

TVASRIAFFL 


703 


2053 


A 


5380 


278 


657 


LFLQKLRMKTEEEARTHTEIEMFLRKEQQKL 

EERLEFWMEKYDKDTEMKQNELNALKATKA 

SDLAHLQDLAKMDUjYEQVIIEDRIEKERSKK 

KVKQDLLELKSVDCLQAWWRGTMIRREIGGF 

KM 


704 


2054 


A 


5381 


1 


10O3 


FRGRAVKMAAWEVEVGGGAAGERELDEV 

DMSDLSPEEQWRVEHARMHAKHRGHEAMH 

AEMVLILIATLWAQLLLVQWKQRHPRSYN 

MVTIJQMWVVPLYFTVKLHWWRFLVIWILF 

SAVTAFVTFRATRKPLVQTTPRLVYKWFLLiY 

KISYATGIVGYMAVMFTLFGLNLLFKIKPEDA 

MDFGISLLFYGLYYGVLERDFAEMCADYMA 

STIGFYSESGMPTKHLSDSVCAVCGQQIFVDV 

SEEGnENTYRLSCNHVFHEFCIRGWCIVGKK 

QTCPYCKEKVDLKRMFSNPWERPHVMYGQL 

LDWLRYLVAWQPVIIGWQGINYILGLE 


70S 

t\Jj 




A 


5396 


3 


675 


IYDRDPLQLATRAGQPLDINMAGEPKPYRPKP 

GNKRPLSALYRLESKEPFLSVGGYVFDYDYY 

RDDFYNRLFDYHGRVPPPPRAVIPLKRPRVA 

VTTTRRGKGVFSMKGGSRSTASGSTGSKLKS 

DELQTIKKELTQIKTK1D S VLGRLDKIEKQQK 

AEAEAQKXLLEESLVLIQEECVSEIADHSTEEP 

AEGGPDADGEEMTDGIEEAFDEDGGHELFLQ 

DC 


706 


2056 


A 


5410 


2 


98 


GRVGLNLEGRGCSEPKWRHCTPTWATEQDSI 
S 


707 


2057 


A 


5415 


6 


287 


PFKLTPSFLSHAFSSGQERKVFIELNHIKKCNT 
VRGVFVLEEFGNYTILLLGLDSHGSNSNLGAP 
EEGLGAGRKRTSVEKSGGAGVTRKKRDP 


708 


2058 


A 


5423 


3 


291 


SSSNPLGSPSTLWKLCSFVLHNKSCCCSFFGS 

TPTLRAITLTVRVCGFIPEVSKTTNPLGRTNNS 

GCTIFKTVTLTARSTASLLKSVRPRTHQKE 


709 


2059 


A 


5424 


679 


347 


RIRHEEKRGSRGRGRRTSEEDTPKKKKHKGG 
SEFTDTILSVHPSDVLDMPVDPNEPTYCLCHQ 
VSYGEMIGCDNPDCPIEWFHFACVDLTTKPK 
GKWFCPRCVQEKRKKK 


710 


2060 


A 


5442 


1073 


559 


QESLKKKIQPKLSLTLSSSVSRGNVSTPPRHSS 
GSLTPPVTPPrTPSSSFRSSTPTGSEYDEEEVDY 
EESDSDESWTTESAISSEAILSSMCMNGGEEK 
PFACPWGCKKRYKNVNGIKYHAKNGHRTQI 
RVRKPFKCRCGKSYKTAQGLRHHTINFHPPV 
SAEIIRKMQQ 


711 


2061 


A 


5449 


1 


319 


GDSLCVPQYNKYREERVILFLKMASGHAFQP 
DLVKRIRDAIRMGLSARHVPSLILETKGIPYTL 
NGKKVEVAVKQUAGKAVEQGGAFSNPETLD 
LYRDIPELQGF 


712 


2062 


A 


5499 


91 


749 • 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASAL 
QVRGEALSEEEIWSLLFLAAEQLLEDLRNDSS 
DYWCPWSALLSAAGSLSFQGRVSHIEAAPF 
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Amino acid sequence (A 13 Alanine C=Cy stein e, 
D-Aspartic Acid, E^OIutamic Acid, 
F=Phenylalanine, GKjlycine, HHHistidine, 
l=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T«Threonine, V^Valine, W^Tryptophan, 
Y=Tyrosinc, XHJnknown, *=Stop codon, 
^possible nucleotide deletion, \=possible 
nucleotide insertion 














KAPELLQGQSEDEQPDASQMHVYSLGMTLY 
WSAGFHVPPHQPLQLCEPLHSILLTMCEDQPH 
RRCTLQSVLEACRVHEKEVSVYPAPAGLHIR 
RLVGLVLGTISEVSREPCFSSSSCWSCVAIKI 


713 


2063 


A 


5506 


22 


478 


VEELILVSRLDPHl^TPMYFFLAHLSFLDLSFT 
TSSrPQLLYNLNGCDKITSYMGCAIQLFLFLGL 
GGVECLLLAVMAYDRCVAICKPUIYMVIMN 
P1U.CRGLVSVTWGCGVANSLAMSPVTLRLPR 
CGHHEVDHFLCEMPALRMACISTV 


714 


2064 


A 


5514 


25 


220 


AIRPYWCENNIIGIGKLSTADGKAFADPEVLR 
RLTSSVSCALDEAAAALTRMRAESTANAGQS 
DK 


715 


2065 


A 


5526 


3 


810 


KVTAPRRPQRYSSGHGSDNSSVLSGELPPAM 

GRTALFHHSGGSSGYESLRRDSEATGSASSAP 

DSMSESGAASPGARTRSLKSPKKRATGLQRR 

RLIPAPLPDTTALGRKPSLPGQWVDLPPPLAG 

SLKEPFEIKVYEIDDVERLQRPRPTPREAPTQG 

LACVSTRLRLAERRQQRLREVQAKHKHLCEE 

LAETQGRLMLEPGRWLEQFEVDPELEPESAE 

YLAALERATAALEQCVNLCKAHVNIMVTCFD 

ISVAASAAIPGPQEVDV 


716 


2066 


A 


5529 


458 


790 


SPGYGENKFTVTSXNIAVPLCEMNKIYSYYSD 
SSSSERTMDLVLEMCNTNSIHWCGISGRQLG 
KLHPSSSLCLALTLLSSVQGLQSISGLRLTDTF 
LKRTYEYDDIAQVCV 


717 


2067 


A 


5531 


3 


460 


NSEDLLICYFNPESWQEDLDNMYLDTPRYRG 

RSYHDRJCSKVDLDRLNDDAKRYSCTPRNYS 

VNIREELKLANVVFFPRCLLVQRCGGNCGCG 

TVNWRSCTX^SGKTVKKYBEVLQFEPGHIKR 

RGRAKTMALVDIQLDHHERCDCICSSRPPR 


718 


206S 


A 


5586 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDF 

TSWSEIMMYILLVFLTLWLLIEMIYCYRKVS 

KAEEAAQENA 


719 


2069 


A 


5598 


1 


330 


KNCANEAWQKILDRVLSRYDVRLRPNFGSM 
LA7NSTRGLNEDELMAHGQEKDSSSESEDSC 
PPSPGCSFTEGFSFDLLNPDYVPKVDKWSRFL 
FPLAFGLFNIVAAERC 


720 


2070 


A 


5628 


798 


148 


LPPAQIPEAVvXLLANWVVLILVPLKDRLIDP 

LLLRCKLLPSALQKMALGMFFGFTSVIVAGV 

LEMERLHYIHHNETVSQQIGEVLYNAAPLSIW 

WQ1PQYLLIGISEIFASIPGLEFAYSEAPRSMQG 

AIMGIFFCLSGVGSLLGSSLVALLSLPGGWLH 

CPKDFGNINNCRMDLYFFLLAGIQAVTALLF 

VW1AGRYERASQGPASHSRFSRDRG 


721 


2071 


A 


5632 


146 


536 


MSALIVRKLRSAELTLFSELPTVLGANVNAA 

KLHETALHHAAKVKNVDLIEMLIEFGGNIYA 

RDNRGKKPSDYTWSSSAPAKCFEYYEKTPLT 

LSQLCRVNLRKATGVRGLEKIAKLNIPPRLID 

YLSYN 


722 


2072 


A 


5638 


3 


3806 


CPSLDIRSEVAELRQLENCSWEGHLQILLMF 

TATGEDrTlGLSrPRLTQVTDYLLLFRVYGLES 

LRDLFPNLAVIRGTRLFLGYALVIFEMPHLRD 

VALPALGAVLRGAVRVEKNQELCHLSTIDW 

GLLQPAPGANHTVGNKLGEECADVCPGVLGA 

AGEPCAKTTFSGOTDYRCWTSSHCQRVCPCP 

HGMACTARGECCHTECLG GCSQPEDPRACV 

ACRHLYFQGACLWACPPGTYQYESWRCVTA 

ERCASLHSVPGRASTFGIHQGSCLAQCPSGFT 

RNSSSIFCHKCEGLCPKECKVGTKTIDSIQAA 
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Amino acid sequence (A=Alanine OCysteine, 
D~Aspartic Acid, E-Glutamic Acid, ^ 
F=PhenylaIaninc, G=01ycinc» H^Histidine, 
Msoleucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Argirrine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosinc, X^Unknown, *-Stop codon, 
/=possible nucleotide deletion, Y=possiblc 
nucleotide insertion 
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SEQID 
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QDLVGCTHVEGSLILNLRQGYNLEPQLQHSL 
GLVETTTGFLKIKHSFALVSLGFFKNLKLIRGD 
AMVDGNYTLYVLDNQNLQQLGSWVAAGLTI 
PVGKIYFAFNPR1XLEHIYRLEEVTGTRGRQN 
KAEINPRTNGDRAACQTRTLRFVSNVTEADRI 
LLRWERYEPLEARDLLSFIVYYKESPFQNATE 
HVGPDACGTQSWNIXDVELPLSRTQEPGVTL 
ASIiCPWTQYAVFVRAITLTTEEDSPHQGAQS- 
PIVYLRTLPAAPTVPQDVISTSNSSSHLLVRW 
KPPTQRNGNLTYYLVLWQRLAEDGDLYLND 
YCHRGLRLPTSNNDPRFDGEDGDPEAEMESD 
CCPCQHPPPGQVLPPLEAQEASFQKKFENFLH 
NATTIPISPWKVTSINKSPQRDSGRHRRAAGPL 
RLGGNSSDFEIQEDKVPRERAVLSGLRHFTEY 
RIDMACWHAAHTVGCSAATFWARTMPHRE 
ADGIPGKVAWEASSKNSVLLRWLEPPDPNGL 
ILKYETKYRRLGEEATVLCVSRLRYAKFGGV 
HLALLPPGN YS ARVRATSLAGNG SWTDSVAF 
' YTLGPEEEDAGGLHVLLTATPVGLTLLrVLAA 
LGFFYGKKRNRTLYASVNPEYFSASDMYVPD 
EWEVPREQISIIRELGQGSFGMVYEGLARGLE 
AGEESTPVALKTVNELASPRECIEFLKEASVM 
KAFKCHHVVRLLGVVSQGQPTLVIMELMTR 
GDLKSHLRSLRPEAENNPGLPQPALGEM1QM 
AGEIADGMAYIAANKFVHRDUARNCMVSQ 
DFTVKIGDFGMTRDVYETDYYRKGGKGLLP 
VRWMAPESLKDGIFTTHSDVWSFGVVLWEIV 
TLAEQPYQGLSNEQVLKFVMDGGVLEELEGC 
PLQLQELMSRCWQPNPRLRPSFTHILDSIQEEL 
RPSFRLLSFYYSPECRGARGSLPTTDAEPDSSP 
TPRDCSPQNGGPGH 



723 



2073 A 



5672 1 



216 



LAWIDNILPEKEKKETDICKRJCRKKGAHKUUU 
EEPQFPPPSVTKIPMESVQSDPQNGIHCIARKR 
SSSWSYSL 



724 



2074 A 



5704 T4235 



940 



ARGRRSRPVWAASWGGRGRPAARRRPRGLA 
ATMGFELDRFDGDVDPDLKCALCHKVLEDP 
LTTPCGHVFCAGCVLPWWQEGSCPARCRGR 
LSAKELNHVLPLKRLILKLDIKCAYATRGCGR 
VVKLQQLPEHLERCDFAPARCRHAGCGQVLL 
RRDVEAHMRDACDARPVGRCQEGCGLPLTH 
GEQRAG GHCCARALRAHNG ALQ ARLG ALHK 
ALKKEALRAGKREKSLVAQLAAAQLELQMT 
ALRYQKKFTEYSARLDSLSRCVAAPPGGKGE 
ETKSLTLVLHRDSG SLGFNIIGGRPSVDNHDG 
SSSEGIFVSKIVDSGPAAKEGGLQIHDRIIEVN 
GRDLSRATHDQAVEAFKTAKEPIWQVLRRT 
PRTKMFTPPSESQLVDTGTQTD1TFEHIMALT 
KMS SPSPPVLDP YLLPEEHP S AHEYYDPND YI 
GDIHQEMDREELELEEVDLYRMNSQDKLGLT 
VCYRTDDEDDIGIYISEIDPNSIAAKDGRIREG 
DRIIQINGIEVQNREEAVALLTSEENKNFSLLI 
ARAELQEDEGWMDDDRNDFLDDLHMDMLE 
EQHHQAMQFTASVLQQKKHDEDGGTTDTAT 
1LSNQHEKDSGVGRTDESTRNDESSEQENNG 
DDATASSNPLAGQRKLTCSQDTLGSGDLPFS 
NESFISADCTDADYLGIPVDECERFRELLELK 
CQVKSATPYGLYYPSGPLDAGKSDPESVDKE 
LEIXNEELRSIELECLSIVRAHKMQQLKEQYR 
ESWMLHNSGFRNYNTSIDVRRHELSDITELPE 
KSDKDSSSAYNTGESCRSTPLTLEISPDNSLRR 
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nucleotide 
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sequence 
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acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=*Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G^lycine, H^Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=ProIine, 
Q=Glutamine, R^Arginine, S^Serine, 
T=3nreonme J V=Valine, W=Tryptophan, 
Y^Tyrosine, X^Unknown, *«Stop codon, 
possible nucleotide deletion, V^possiblc 
nucleotide insertion 














AAEGISCPSSEGA V UT lEAYGPASKNlXSITE 

DPEVGTPTYSPSLKELDPNQPLESKERRASDG 

SRSPTPSQKLGSAYLPSYHHSPYKHAHIPAHA 

QHYQSYMQUQQKSAVEYAQSQMSLVSMCK 

DLSSPTPSEPRMEWKVKIRSDGTRYITKRPVR 

DRLLRERALKIREERSGMTTDDDAVSEMKM 

GRYWSKEERKQHLVKAKEQRRRREFMMQSR 

LDCLKEQQAADDRKEMNIIJ&SHKKMMKKR 

NKKIFDNWMTIQELLTHGTKSPDGTRVYNSF 

LSVTTV 


725 


2075 


A 


5707 


3 


1770 


QISTEVSEAPVANDKPKTLWKVQKKAADLP 

DRDTWKGRFDFLMSCVGYAIGLGNVWRFPY 

LCGKNGGGAFLIPYFLTHFAGVPLFLLECSLG 

QYTSIGGLGVWKLAPMFKGVGLAAAVLSFW 

LNIYYTvOISWAIYYLYNSFTTTLPWKQCDNP 

WNTDRCFSNYSMVNTTNMTSAVVEFWEKN 

MHQMTDGLDKPGQIRWPLAITLAIAWILVYF 

CIWKGVGWTGKVVYFSATYPYIMLIILFFRGV 

TLPGAKEG1LFYITPNFRKLSDSEVWLDAATQ 

IFFSYGLGLGSL1ALGSYNSFHNNVYRDSIIVC 

CINSCTSMFAGFVTJFSIVGFMAHVTKRSIADV 

AASGPGLAFLAYPEAVTQLPISPLWAILFFSM 

LLMLGIDSQFCTVEGFITALVDEYPRLLRNRR 

ELFIAAVCIISYLIGLSNITQGG1YVFKLFDYYS 

ASGMSLLFLVFFECVSISWFYGVNRFYDNIQE 

MVGSRPCIWWKLCWSFFTPIIVAGVFIFSAVQ 

MTPLTMGNYVFPKWGQGVGWLMALSSMVL 

IPGYMAYMFLTLKGSLKQRIQVMVQPSEDIV 

RPENGPEQPQAGSSTSKEAYI 


726 


2076 


A 


5711 


156 


423 


PRRDPGRTPELRGSAPRKTGANMPVRRGHVA 

PQNTFLGTIIRKFEGQNKKF1IANARVQNCAII 

YCNDGFCEMTGFSRPDVMQKPCTCD 


121 


2077 


A 


5716 


3 


274 


HASEYFFKLCSFQVFLSFPLAT1VIDVGLWIP 
LVKSPNVHYVYVLLLVLSGLLFYIPLIHFKIRL 
AWFEKMTCYLQLLFNICLPDVSEE 


728 


2078 


A 


5737 


1899 


649 


IQASRASPYPRVKVDFALSCHEDLLAPISEPIE 

WKYHSPEEHSLGPACWLWDFLRRSQQAGFL 

LPLSGGVDSAATACLIYSMCCQVCEAVRSGN 

EEVLADVRTTVNQISYTPQDPRDLCGRILTTC 

YMASKNSSQETCTRARELAQQIGSHH1SLNID 

PAVKAVMGIFSLVTGKSPLFAAHGGSSRENL 

ALQNVQARIRMVLAYLFAQLSLW SRGVHGG 

LLVLGSANVDESLLGYLTKYDCSSADINPIGG 

ISKTDLRAFVQFCIQRFQLPAEQSILLAPATAE 

LEPLADGQVSQTDEEDMGMTYAELSVYGKL 

RKVAKMGPYSMFCKLLGMWRHICTPRQVAD 

KVKRFFSKYSMNRHKMTTLTPAYHAENYSPE 

DNRFDLRPFLYNTSWPWQFRCIENQVLQLER 

AEPQSLDGVD 


729 


2079 


A 


5741 


1 


5976 


PGCAARLSRARAPGPGAAGAGRKRLADPGPP 
FAbKJvLKAr VjoKrKLArU I KKAA^r AHAKJWA 
PRAAGGAPLSARAAAASPPPFQTPPRCPVPLL 
LLLLLGAARAGALEIQRRFPSPTPTNNFALDG 
AAGTVYLAAVNRLYQLSGANLSLEAEAAVG 
PVPDSPLCHAPQLPQASCEHPRRLTDNYNKIL 
QLDPGQGLVWCGSIYQGFCQLRRRGNISAV 
AVRFPPAAPPAEPVTVFPSMLNVAANHPNAS 
TVGLVLPPAAGAGGSRLLVGATYTGYGSSFF 
PRNRSLEDHRFENTPEIAIRSLDTRGDLAKLFT 
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SEQID S 
NO: of 1 
nucl- I 
cotide s 
seq- i 
uence 


»EQiD i 

40: of r 
jeptide 
cq- 
icnce 


rfet £ 
tod I 
i 
T 
( 
( 


>EQ i 
DNO: t 
n i 
JSSN 1 
J9/496 < 
?14 i 
i 
i 


Predicted I 
>eginning i 
mcleotide 1 
ocation < 
jorrespondi 1 
ig to first 
amino acid 
residue of 
peptide 
sequence 


>redicted end / 
mcleotide 1 
ocation 1 
xinesponding ] 
to last amino 1 
acid residue 1 
of peptide 
sequence 


\mlno acid sequence (A=Alanine OCysteine, 
>Aspartic Acid, E*=Glutamic Acid, 
^Phenylalanine, G-Glycine, H-Histidine, 
-Isoleucine, KHLysine, l^Leucine, 
VI=Methionine,N=Asparagine, P=Proline, 
5=Ghitamine, R=Arginine, S=Serine, 
r=Threonine, V=Valine, W=Tryptophan, 
^Tyrosine, X-Unknown, *=Stop codon, 
possible nucleotide deletion, \=possiblc 
nucleotide insertion 












• 


FDLNPSDDNDLKIKQGAKEQHKLGFVSA^LHl' 

SDPPPGAQSYAYLALMSEARAGDKESQARSL 

LARICLPHGAGGDAKKLTESYIQLGLQCAGG 

AGRGDLYSRLVSVFPARERLFAVFERPQGSPA 

ARAAPAALCAFRFADVRAAIRAAK.TACFVEP 

APDWAVLDSWQGTGPACEKKLNIQLQPEQ 

LDCGAAHLQHPLSILQPLKATPVFRAPGLTSV 

AVASVNNYTAVFLGTVNGRLLKINLNESMQ 

WSRRWTVAYGEPVHHVMQFDPADSGYLY 

LMT SHQMAJIVKV AACNVHSTCGDC VG AAD 

AYCGWCALETRCTLQQDCTNSSQQHFWTSA 

SEGPSRCPAMTVLPSEIDVRQEYPGMILQISGS 

LPSLSGMEMACDYGNN1RTVARVPGPAFGHQ 

IAYCNLLPRDQPPPFPPNQDHVTVEMSVRVN 

GRNIVKANFT1YDCSRTAQVYPHTACTSCLSA 

QWPCFWCSQQHSCVSNQSRCEASPNPTSPQD 

CPRTLLSPLAPVPTGGSQN1LVPLANTAFFQG 

AALECSFGLEEIFEAVWVNESVVRCDQVVLH 

TTRKSQVFPLSLQIJCGRPARFLDSPEPN1TVM 

VYNCAMGSPDCSQCLGREDLGHLCMWSDGC 

RLRGPLQPMAGTCPAPEIRAIEPLSGPLDGGT 

LLTIRGRNLGRRLSDVAHGVWIGGVACEPLP 

DRYTVSEEIVCVTGPAPGPLSGWTVNASKE 

GKSRDRFSYVLPLVHSLEPTMGPKAGGTRITI 

HGNDLHVGSELQVLVNDTDPCTELMRTDTSI 

ACTMPEGALPAPVPVCVRFERRGCVHGNLTF 

WYMQNPVITAISPRRSPVSGGRTITVAGERFH 

MVQNVSMAVHHIGREPTLCKVLNSTLITCPSP 

GALSNASAPVDFFINGRAYADEVAVAEELLD 

PEEAQRGSRFRLDYLPNPQFSTAKREKWIKH 

HPGEPLTLVIHVSTKGAGKEQDSLGLQSHEY 

RVKIGQVSCDIQIVSDRIIHCSVNESLGAAVGQ 

LPITIQVGNFNQTIATLQLGGSETAITVSIVICSV 

LLLLSWALFVFCTKSRRAERYWQKTLLQME 

EMESQIREEIRKGFAELQTDMTDLTKELNRSQ 

GI PFLE YKHFVTRTFFPKC S SL YEERYVLPSQT 

LNSQGSSQAQETHPLLGEWKIPESCRPNMEE 

GISLFSSLLDNKHFLIVFVHALEQQKDFAVRD 

RCSLASLLTIALHGKLEYYTSIMKELLVDLID 

ASAAKNPKXMLRRTESVVEKMLTNWMSICM 

YSCLRETVGEPFFLLLCAIKQQINKGSIDAITG 

KARYTLNEEWLLRENIEAKPRNLNVSFQGCG 

MDSLSVRAMDTDT1TQVKEKJ0LEAFCKNVPY 

SQWPRAEDVDLEWFASSTQSYILRDLDDTSV 

VEDGRKKLNTLAHYKIPEGASLAMSLIDKKD 

NTLGRVKDLDTEKYFHLVLPTDELAEPKKSH 

RQSHRKKVLPEIYLTRLLSTKGTLQKFLDDLF 

KA1LSIREDKPPLAVKYFFDFLEEQAEKRGISD 

PDTLHIWKTNSIJPLRFWVNILKNPQFVFDIDK 

TDHIDACLSVIAQAFIDACSISDLQLGKDSPTN 

KLLY AKEIPEYRKTVQRY YKQIQDMTPLSEQE 

MNAHLAEESRKYQNEFNTNVAMAEIYKYAK 

RYRPQIMAALEANPTARRTQLQHKFEQWAL 

MEDNIYECYSEA 


730 


2080 


A 


5744 


3 


292 


— QPSPLFHSHLETLQLLRTAQLPEQVSWPWGQ 
VANGKGNQRNMGSPQPSLLAFERNLELQIMG 
LGYSLLMGKLRPRVAKDTLRVHRDSTPSPLT 

LKD 


731 


2081 


A 


5747 


1 


382 


FLKCMRKAFRSSKLLQVGYTPDGKDDYRWC 

FRVDEVhTVSrrrWNTNVGIINEDPGNCEGVKRT 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, <M31ycine, H=Histidine, 
I=lsoleucine, K=Lysine, L^Leucine, 
M^Methionine, N=Asparagine, P=Prolirte, 
Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V-Valine, W«Tryptophan, 
Y«Tyrosine s X^Unknown, *=Stop codon, 
possible nucleotide deletion, V=possible 
nucleotide insertion 














LSFSLRSSRVSGRHWKNFALVPLLREASARD 

RQSAQPEEVYLRQFSGSLKPEDAEVFKSPAAS 

GEK 


732 


2082 


A 


5753 


198 


3 


AQAES STVASPEATAGPLCTRIPNVPPPTPIRP 
PGKLQAQLPCPSPVRFTSARIPPASRPQTKS 


733 


2083 


A 


5754 


2 


2223 


AAGPPGLEAEGRAPESAGPGPGGDAAETPGL 

PPAHSGTLMMAFRDVTVQIANQNISVSSSTAL 

SVANCLGAQTVQAPAEPAAGKAEQGETSGR 

EAPEAPAVGREDASAEDSCAEAGASGAADG 

ATAPKTEEEEEEEETAEV GRGAEAEAGDLEQ 

LNRTSTSTKSAKSGSEASASASKDALQAMILS 

LPRYHCENPASCKSPTLSTDTLRKRLYRIGLN 

LFNINPDKGIQFLISRGFIPDTPIGVAHFLLQRK 

GLSRQMI GEFLGN SKKQFNRD VLD C WDEM 

DFSSMELDEALRKFQAHIRVQGEAQKVERLIE 

AFSQRYCMCNPEVVQQFHNPDTIFILAFAIILL 

NTDMYSPNIKPDRKMMLEDFIRNLRGVDDG 

ADIPRELVVGIYERIQQKELKSNBDHVTYVTK 

VEKSIVGMKTVLSVPHRRLVCCSRLFEVTDV 

NKLQKQAAHQREVFLFNDLLVILKLCPKKKS 

SSTYTFCKSVGLLGMQFQLFENEYYSHGITLV 

TPLSGSEKKQVLHFCALGSDEMQKFVEDLKE 

SIAEVTELE QIRIE WELEKQ QGTKTLSFKPCG A 

QGDPQSKQGSPTAKREAALRERPAESTVEVSI 

HNRLQTSQHNSGLGAERGAPVPPPDLQPSPPR 

QQTPPLPPPPPTPPGTLVQCQQIVKVIVLDKPC 

LARMEPLLSQALSCYTSSSSDSCGSTPLGGPG 

SPVKVTHQPPLPPPPPPYNHPHQFCPPGSLLH 

GHRYSSGSRSLV 


734 


2084 


A 


5788 


8 


362 


SSVMGDLVGQGLEEQIVARDENSWLIDGGTP 
IDDVMRVLDIDEFPQSGNYETIGGFMMFMLR 
KIPKRTDSVKFAGYKFEWDIDNYRIDQLLVT 
RIDSKATALSPKLPDAKDKEESVA 


735 


2085 


A 


5827 

- 


1 


1257 


MVFSAVLTAFHTGTSNTTFVVYENTYMN1TL 

PPPFQHPDLSPLLRYSFETMAPTGLSSLTVNST 

AVPTTPAAFKSLNLPLQITLSAIMIFILFVSFLG 

NL WCLMVY QKAAMRSAINILLASLAFADM 

LLAVLNMPFALVTILTTRWIFGKFFCRVSAMF 

FWLFVlEGVAILLIISIDRFLnVQRQDKLNPYR 

AKVLIAVSWATSFCVAFPLAVGNPDLQIPSRA 

PQCVFGYTTNPGYQAYVILISLISFFIPFLVILY 

SFMG1LNTLRHNALRIHSYPEGICLSQASKLGL 

MGLQRPFQMS1DMGFKTRAFTTILILFAVFIVC 

WAPFTTYSLVATFSKHFYYQHNFFEISTWLL 

WLCYIXSAi^LIYYWRIKKFHDACXDMMP 

KSFKFLPQLPGHTKJUURPSAVYVCGEHRTVV 


736 


2086 


A 


5870 


3 


268 


FTRSDELARHYRTHTGEKRFSCPLCPKQFSRS 
DHLTKHARRHPTYHPDMEEYRGRRRTPRIDPP 
LTSEVESSASGSGPGPAPSFTTCL 


737 


2087 


A 


5871 


2 


521 


LTW P QLFLETLPELLHMSRP AED GP SPG AL VR 

RSSSLGYISKAEEYFLLKSRSDLMFEKQSERH 

GL ARRLTTARRPPAS SEQAQQELFNELKPAV 

DGANFIVNHMRDQNNYNEEKDSWNRVART 

VDRLCLFVVTPVMWGTAWIFLQGVYNQPPP 

QPFPGDPYSYNVQDKRFI 


738 


2088 


A 


5881 


1 


1160 


LVVTAITAILAFPNEYTRMSTSELISELFNDCG 
LLDSSKLCDYENRFNTSKGGELPDRPAGVGV 
YSAMWQLALTLILKIVITIFTFGMKIPSGLFIPS 
MAVGAIAGRIXGVGMEQLAYYHQEWTVFNS 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ ] 

[DKO: 

in 

USSN 
09/496 
914 


Predicted 

regaining 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, 
>=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=01ycine, H=Histidine, 
I-lsoleucine, K^Lysine, L^Leucine, 
M=Mcthionine, N=A$paragine, P-Proline, 
Q^lutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \r*possible 
nucleotide insertion 














WCSQGADCriTGLYAMVGAAACLGGVTRMT 

VSLVVIMFELTGGLEYIVPLMAAAMrSKWVA 

DALGREGIYDAHIRLNGYPFLEAKEEFAHKTL 

AMDVMKPRRNDPLLTVLTQDSMTVEDVETH 

SETTYSGFPVWSRESQRLVGFVLRRDLUSIE 

NARKKQDGWSTSIIYFreHSPPLPPYTPPTLK 

LRNILDLSPFTVTDLTPMEIVVDIFRKLGLRQC 

LVTHNGRLLGirTKJCDVLKHIAQMANQDPDSI 

LFN 


739 


2089 


A 


5892 


2 


916 


TLQLAASVPFFAISLISWWLPESARWLIINGKP 

DQALQELRKVARINGHKEAKNLTIEVLMSSV 

KEEVASAKEPRSVLDLFCVPVLRWRSCAMLV 

VNFSLLISYYGLVFDLQSLGRDIFLLQALFGA 

VDFLGRATTALLLSFLGRRTIQAGSQAMAGL 

AILANMLVPQDLQTLRWFAVLGKGCFGISL 

TCLT1YKAELFPTPVRMTADGILHTVGRLGA 

MMGPLILMSRQALPLLPPLLYGVISIASSLWL 

FFLPETQGLPLPDTIQDLESQKSTAAQGNRQE 

AFTVESTSLLEIVALHGAL 


740 


2090 


A 


5900 


2 


426 


"RPIKTLGIGFHFSVDGVHFLTQREVQNLWKE 
NLIILDTAKKHGYEWDTFT1TMGRYKEFLQG 
KCGCHFHEVVKSKLSKEYNRKMKRSRNHIM 
GRYFSNQSKLQQGTVTNFRSPYHVRGPINQV 
CSEILL SRMC ANKRTM 


7A\ 
f**l 






5910 


3 


412 


RMPESTLLI1CENGY1LEAPLPTIKQEEDDHDV 
VSYEIKDMCIKCFHFSSVKSKILRLIEIEKRER 
QRELKEKIREERRNKLAAEMGEDGEKEFQEE 
EEEKEEEEEEEEPLPEIFEPSTPSPiLCGFYSEPG 
KFWV 


742 


2092 


A 


5936 


1 


482 


MGCRLLCCVVPCLLQAGPLDTAVSQTPKYLV 
TQMGNDKS1KCEQNLGHD7MYWYKQDSKK 
FLKIMFSYNNKELIINETVPNRFSPKSPDKAHL 
NLHINSLELGDSAVYFCASSQDTALQSHCIPV 
HKPPGSARKLQGSVCTCTQGSSLHSLMASDG 
VPVC 


743 


2093 


A 


5938 


1 


1566 


MNSFFGTPAASWCLLESDVSSAPDKEAGREK 

RALSVQQRGGPAWSGSLEWSRQSAGDRRRL 

GLSRQTAKSSWSRSRDRTCCCRRAWWILVPA 

ADRARRERFIMNEKWDTNSSENWHPRVNVN 

DTKHHLYSDINITYVNYYLHQPQVAAIFHSYF 

LIFFLCMMGKTWCFIVMRNKHMHTVTNLFI 

LNIAISDLLVGIFCMPrTLLDNIIAGWFGNTM 

CKISGLVQGISVAASVFTLVAIAVDRFQCWY 

PFKPKLTIKTAFVnMnWVLAITIMSPSAVMLH 

VQEEKYYRVRLNSQNKTSPVYWCREDWPNQ 

EMRKIYTTVLFANIYLAPLSLIVIMYGRIGISLF 

RAAWHTGRKNQEQWHWSRKKQKIIKMLLI 

VALLFILSWLPLWTLMMLSDYADLSPNELQII 

NIYTYPFAHWLAFGNSSVNPIIYGFFNENFRRG 

vfYG A PAT OT fATCR AKPMFAYAI KAKSHVLIN 

TSNQLVQESTFQNPHGETLLYRKSAEKPQQE 
LVMEELKETTNSSEI 


744 


2094 


A 


5966 


149 


327 


" SHVCVSHYAGSSGCPAGAGAGAVALGISAVA 
LYDYQGGRLGVARGAWYMEAPD1RQGDM 


745 


2095 


A 


5970 


413 


856 


~ GAPHTDWAWAPTPMSGLGSGRGRQGTLASS 
PLSLPLLLAGVTGILATELFDQMARPAACMV 
CGALMWIMLILVGLGFPFIMEALSHFLYVPFL 
GVCVCGAJYTGLFLPETKGKTFQEISKELHRL 
NFPRRAQGPTWRSLEVIQSTEL 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond] 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, . 
D=Aspartic Acid, EFGlutamic Acid, 
F-Phenylalanine, OGrycine, HHHistidine, 
I«lsoleucinc, K«Lysine, L^Leucine, 
M^Mcthioninc, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Thr&onine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, V^ossible 
nucleotide insertion 


746 


2096 


A 


5971 


3 


1343 


AQTARRHGLELDTEGHRLFVAFSGCIVYLPLS 

RCARHGACQRSCLASQDPYCGWHSSRGCVD1 

RGSGGTDVDQAGNQESMEHGDCQDGATGSQ 

SGPGDSAYGVRRDLPPASASRSVPIPLLLASV 

AAAFALGASVSGLLVSCACRRAHRRRGKDIE 

TPGLPRPLSLRSLARLHGGGPEPPPPSKDGDA 

VQTPQLTTTFLPPPEGVPPPELACLPTPESTPE 

LPVKHUIAAGDPWEWNQNRNNAKEGPGRSR 

GGHAAGGPAPRVLVRPPPPGCPGQAVEVTTL 

EELLRYLHGPQPPRKGAEPPAPLTSRALPPEP 

APALLGGPSPRPHECASPLRLDVPPEGRCASA 

PARPALSAPAPRLGVGGGRRLPFSGHRAPPAL 

LTRVPSGGPSRYSGGPGKHLLYLGRPEGYRG 

RALKRVDVEKPQLSLKPPLVGPSSRQAVPNG 

GRFNF 


747 


2097 


A 


5998 


2 


754 


DHASIJPCSWNHRFDVETRHVF1GDHSGQVTI 

LKLEQENCTLVTTFRGHTGGVTALCWDPVQ 

RVLFSGSSDHSVIMWDIGGRKGTAIELQGHN 

DRVQALSYAQHTRQLISCGGDGGIWWNMD 

VERljETPEWLDSDSCQKCDQPFFWNFKQ>4W 

DSKKIGLRQHHCRKCGKAVCGKCSSKRSSIPL 

MGFEFEVRVCDSCHEA1TDEERAPTATFHDSK 

HNIVHVHFDATRGWLLTSGTDKVIKLWDMT 

PWS 


748 


2098 


A 


6001 


2 


747 


AMVFGGWPYVPQYRDIRRTQNADGFSTYV 

CLVLLVANILRILFWFGRRFESPLLWQSAIMIL 

TMLLMLKLCTEVRVANELNARRRSFTAADS 

KDEEVKVAPRRSFLDFDPHHFWQWSSFSDYV 

QCVLAFTGVAGYITYLSIDSALFVETLGFLAV 

LTEAMLGVPQLYRNHRHQStEGMSIKMVLM 

WTSGDAFKTAYFLLKGAPLQFSVCGLLQVLV 

DLAILGQAYAPARHPQKPAPHAVHPTGTKAL 


749 


2099 


A 


6002 


2 


447 


GRPDRSEL VRMHILEETF AEP SLQ AT.QMKLK 

RARLADDLNEKIAQRPGPMELVEKNILPVDSS 

VKEAUGVGKEDYPHTQGDFSFDEDSSDALSP 

DQPASQESQGSAASPSEPKVSESPSPVTTNTP 

AQFASVSPTVPEFLKTPPTAD 


750 


2100 


A 


6004 


2 


427 


LLTQAMLVLPHRPQWFTPGPRLQAQGPCQEG 

WRWELRLRNYVPEDEDLNKRRVPQAKPDAV 

QEKVKEQLEAAKPEPVIEEVDLAKLAPRKPD 

WDLKRDVAKKLEKLLKRTQRAIAELIRERLK 

GQEDSLDSAVDAATEHKTC 


751 


2101 


A 


6007 


33 


1280 


TDQAKVDNQPEKLVRSAEDVSTVPTQPDNPF 

SHPDKLKRMSKSVPAFLQDESDDRETDTASE 

SSYQLSRHKKSPSSLTNLSSSSGMTSLSSVSGS 

VMSVYSGDFGNLEVKGNIQFAIEYVESLKEL 

HVFVAQCBCDLAAADVKKQRSDPYVKAYLLP 

DKGKMGKKKTLVVKKTLNPVYNEILRYKIEK 

QILKTQKLNLSIWHRDTFKRNSFLGEVELDLE 

TWDWDNKQNKQLRWYPLKRKTAPVALEAE 

NRGEMisX*ALQ Y Vriir VJrvjjsJsJ-rr 1 I ub Y til W V 

KECLDLPLLRGSHLNSFVKCT1LPDTSRKSRQ 

KTRAVGKTTNP1FNHTMVYDGFRPEDLMEAC 

VELTVWDHYKLTNQFLGGLRIGFGTGKSYGT 

EVDWMDSTSEEVALWEKMVNSPNTWIEATL 

PLRMLLIAKISK j 


752 


2102 


A 


6028 


108 


1283 


KEIFSPFELISVKPLCLLLGVTCSQSMAFEELL 

SQVGGLGRFQMLHLVFILPSLMLLIPHILLENF 

AAAIPGHRCWVHMLDNNTGSGNETGILSEDA 
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NO: of NO: of 
riucl- peptide 
cotide seq- 

seq- I uence 
uence 



Met 
hod 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
correspond rag 
to last amino 
acid residue 
of peptide 
sequence 



Amino acid sequence (A=Alamne OCysteii 
r>Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, ^Proline, 
Q^lutamine, R=Argjnine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
^possible nucleotide deletion, possible 
nucleotide insertion 



LLRISIPLDSNLRPEKCRRFVHPQWQLLHLNG 
TIHSTSEAOTEPCVDGWVYDQSYFPST1VTKW 
DLVCDYQSLKSWQFLLLTGMLVGGIIGGHV 
SDRFGRRFILRWGLLQLAITDTCAAFAPTFPV 
YCVLRFLAGFSSMmSNNSLPITEUTRPNSKAL 
VVILSSGAI^GQIILGGLAYVFRDWQTLHVV 
ASWFFVFFlXSRWLVESARWLnTNKLDEGL 
KALRKVARTNGIKNAEETLN1EVVRSTMQEE 
LDAAQTKTTVWDLFRNPSMRKRICrLVFLRK 

KNLKEKA 



753 T2103 



6043 



1470 



DSFESILRLIFEIHHSGEKGDIWFLACEQU1EK 
VCETVYQGSNLNPDLGELVWPLYPKEKCSL 
FKPLDCTEKRCQVYQRRWLTTSSGEFLIWSN 
SVRFVIDVGVERRKVYNPRIRANSLVMQPISQ 
SQAEIRKQILGSSSSGKFFCLYTEEFASKDMTP 
LKP AEMQE ANLTSMVLFMKRIDIAGLGHCDF 
MNRPAPESLMQALEDLDYLAALUNDGNLSE 
FGIIMSEFPLDPQLSKSILASCEF0CVDEVLTIA 
AMVTAPNCFSHVPHGAEEAALTCWKTFLHPE 
GDHFTLISIYKAYQDTTLNSSSEYCVEKWCRB 
YFLNCSALRMADVIRAELLEIIKRIELPYAEPA 
FGSKENTLNIKKALLSGYFMQIARDVDGSGN 
YLMLTHKQVAQLHPLSGYS1TKKMPEWVLF 
HKFS I SENNY1RTTSEISPELFMQL VPQ YYF SNL 
PPSESKDILQQVVDHLSPVSTMNKEQQMCET 

CPETEQRCTLQ 



"754 T2104 



6055 



394 



YYALHHWPFPDLLCQTTGA1FQMNMYGSCIF 
LMLINVDRYAAIVHPLRLRHLRRPRVARLLC 
LGVWALILVFAVPAARVHRPSRCRYRDLEVR 
LCFESFSDELWKGRLLPLVLLAEALGFLLPLA 

AVVYSS 



"755 \2\Q5 



6059 



1795 



756 



2106 



A 6060 12 



757 



2107 



LGLGSGTLLSVSEYKKKYREHVLQLHARVKE 
RNARSVKITKRFTKXLIAPESAAPEEALGPAEE 
PEPGRARR5DTHTFNRLFRRDEEGRRPLTVVL 
QGPAG1GKTMAAKKILYDWAAGKLYQGQVD 
FAFFMPCGELLERPGTRSLADLILDQCPDRGA 
PVPQMLAQPQRLLFILDGADELPALGGPEAAP 
CTDPFEAASGARVLGGLLSKALLPTALLLVTT 
RAAAPGRLQGRLCSPQCAEVRGFSDKDKKK 
YFYKFFRDERRAERAYRFVKENETLFALCFV 
PFVCWIVCTVLRQQLELGRDLSRTSKTTTSVY 
LLFITSVLSSAPVADGPRLQGDLRNLCRLARE 
GVLGRRAQFAEKELEQLELRGSKVQTLFLSK 
KELPGVLETEVTYQFIDQSFQEFLAALSYLLE 
DGGVPRTAAGGVGTLLRGDAQPHSHLVLTT 
RFLFGLLSAERMRDIERHFGCMVSERVKQEA 
LRWVQGQGQGCPGVAPEVTEGAKGLEDTEE 
PEEEEEGEEPNYPLELLYCLYETQEDAFVRQA 
LCRFPELALQRVRFCRMDVAVLSYCVRCCPA 
GQALRLISCRLVAAQEKKKKSLGKRLQASLG 

GG 



6063 



54 



436 



419 



SGRPTRPAKPTGQGMGRFMLTLVCQGSiMMS 
ARDLIMNNLTELQPGLFHHLRFLEELRLSGNH 
LSHIPGQAFSGLYSLKILMLHNNQLGGIPAQA 
LWELPSLQSLRLDANLISLVPERSFEGLSSLRH 
LWLDDNALTEIPS 



ITPLGLGAADMCAFPWLUXLLLQEGSQRRL 
WRWCGSEEWAVLQESISLPLEIPPDEEVENU 
WSSHKSLATWPGKEGHPATIMVTNPHYQG 
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SEQ ID 
NO: ot 
nucl- 
eotide 
seq- 
uence 


SEQ ID 

WVJ. 01 

pcpiiuc 
seq- 
uence 


Met 

ilOu 


SEQ 
[D NO: 
in 

USSN 
09/496 
914 


Predicted 

nucleotide 
location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, 
D=Aspartic Acid, E*=Glutamic Acid, 
F-Phenylalanine, G^Glycine, H-Histidine, 
Msolcucinc, K=Lysine, L^ieucine, 
M=Methionine, N=>Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














QILTMLLRSLQQPSASWPRDCSSSCSW 


758 


2108 


A 


6066 


125 


438 


IGISCPAT1FVPMFSHSUGIGEEYQLPYYNMV 
PSDPSYEDMREWCVKRLRPIVSNRWNSDEC 
LRAVLKLMSECWAHNPASRLTALRIKKTLAK 
MVESQDVK1 


759 


2109 


A 


6072 


3 


650 


PGRRFRPAALEERAMEKLREKVPFQNRGKGT 

LSSIIPNNSDTRKATETTSLSSKPEYVNPDFRW 

SKDPSSKSGNLLETSEVGWTSNPEELDPIRLA 

LLGKSGLSCQVGSATSHPVSCQEPTDEDQRISP 

KDKSTAGREFSGQVSHQTTSENQCTPIPSSTV 

HSSVADMQNMPAAVHALLTQPSLSAAPFAQ 

RYLGTLPSTGSTTLPQCHAGNATVW 


760 


2110 


A 


6077 


3 


730 


PLRLTLMDEEVLLLGUCDkEGYTSFWNDCIS SG 
LRGCMLIELPLRGRLQLEACGMRRKSLLTRK 
VICKSDAPTGDVLLDEALKHVKETQPPE TVQ 
NWIELLSGETWNPIJtLHYQLRNVRERLAKNL 
VEKG VLTTEKQNFL LFDMTTHPLTNNN1KQR 
LIKKVQEAVLDKWVNDPHRMDRRLLALIYL 
AHASDVLENAFAPLLDEQYDLATKRVRQLLD 
LDPEVECLKANTNEVLWAWAAFTK 


761 


2111 


A 


6078 


833 


390 


IVSFHLSGFKKFVRPFSFLSVHGLQVDEYHSV 
HQKI^ADMADHSNLIRSIXVGAEDARLMRD 
MKTMKSRYMELYDLNRDLLNGYKIRWNNH 
TELLGNLKAVNQAIQRAGRLRVGKPKNQVIT 
ACRDAIRSNNINTLFKMRVGTASS 


762 


2112 


A 


6079 


2 


2686 


KKA1TCGEKEKQDLIKSLAMLKDGFRTDRGS 

HSDLWSSSSSLESSSFPLPKQYLDVSSQTDISG 

SFGIN SNNQLAEKVRLRLRYEEAKRRIANLKI 

QLAKLDSEAWPGVLDSERDRJL1LINEKEELLK 

EMRF1SPRKWTQGEVEQLEMARKRLEKDLQ 

AARDTQSKALTERLKLNSKRNQLVRELEEAT 

RQVATLHSQLKSLSSSMQSLSSGSSPGSLTSSR 

GSLVASSLDSSTSASFTDLYYDPFEQLDSELQ 

SKVEFLLLEGATGFRPSGCITTIHEDEVAKTQ 

KAEGGGRLQALRSLSGTPKSMTSLSPRSSLSS 

P SPPC SPLMADPLLAGD AFLN SLEFEDPEL S A 

TLCELSLGNSAQERYRLEEPGTEGKQLGQAV 

NTAQGCGLKVACVSAAVSDESVAGDSGVYE 

ASVQRLGASEAAAFDSDESEAVGATRIQIALK 

YDEKNKQFAIU1QLSNLSALLQQQDQKVNIR 

VAVLPCSESTTCLFRTRPLDASDTLVFNEVFW 

VSMSYPALHQKTLRVDVCTTDRSHLEECLGG 

AQISLAEVCRSGERSraWYNLLSYKYLKKQS 

RELKPVGVMAPASGPASTDAVSALLEQTAVE 

LEKRQEGRSSTQTLEDSWRYEETSENEAVAE 

EEEEEVEEEEGEEDVFTEKASPDMDGYPALK 

VDKETNTETPAPSPTVVRPKDRRVGTPSQGPF 

LRGSTIIRSKTFSPGPQSQYVCRLNRSDSDSST 

LSKKPPFVRNSLERRSVRMKRPSPPPQPSSVK 

SLRSERLIRTSLDLELDLQATRTWHSQLTQEIS 

VLKELKEQLEQAKSHGEKELPQWLREDERER 

LLLRMLEKRMDRAEHMGELQTDKMMRAAA 

KDVHRJLRGQSCKEPPEVQSFREKMAFFTRPR 

MNIPALSADDV 


763 


2113 


A 


6082 


3 


1558 


PHPIRFSKLCVSFNNQEYNQFCVIEEASKANE 

VLENLTQGKMCLVPGKTRKLLFKFVAKTED 

VGKKIEITSVDLALGNETGRCWLNWQGGGG 

DAASSQEALQAARSFKRRPKLPDNEVHWGSII 

IQASTMIISRVPNISVHLLHEPPALTNEMYCLV 
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Amino acid sequence (A-Alanine OCysteine, 
I>Aspartic Acid, E^jlutamic Acid, 
Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, 
M=Methiontne, N^Asparagine, P-Proline, 
QKHutamine, R-Arginirie, S=Serine, 
T^Threonine, V=Valine, W^Tryptophan, 
Y-Tyrosine, X=Unknown, *-»Stop codon, 
/=possiblc nucleotide deletion, ^possible 
nucleotide insertion 



SEQH> 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQID 
NO: of 
peptide 
seq- 
uence 



Met 
hod 



SEQ 


Predicted 


ID NO: 


beginning 


in 


nucleotide 


USSN 


location 


09/496 


correspondi 


914 


ng to first 




amino acid 




residue of 




peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



VTVQSHEKTQIRDVKL I AGLKPGQDANLI (^K 
THVTLHGTELCDESYPALLTDIPVGDLHPGEQ 
LEKMLYVRCGWGSRMFLVYVSYLTNTTVEE 
KEIVCKCHKDETVTIETVFTFDVAVKFVSTKF 
EHLERVY ADIPF1XMTDLLS ASP W ALTTVS SE 
IJEAPSMTTVDQLESQVDNVILQTGESASECF 
CLQCPSLGNIEGGVATGHYnSWKRTSAMENI 
PinTVITLPHVIVENIPLHVNADLPSFGRVRES 
LPVKYHLQNKTDLVQDVEISVEPSDAFMFSG 
LKQIRliULPGTEQEMLYNFYPLMAGYOQLPS 
LNINLLRFPNFTNQLLRRFIPTSIFVKPQGRLM 

DDTSIAAA 

AAADLANSN AGAAVGRKAGPRSPPSAP APAf 



764 



2114 



A T6093 



1422 



PPPAPAPPTLGNNHQESPGWRCCRPTLRERN 
AIJ^FNNELMADVHFWGPPGATRTWAHKY 
VLAVGSSVFYAMPY GDLAEVKSEIHIPDVEPA 
AFLILLKYMYSDEIDLEADTVLATLYAAKKYI 
VPALAKACVNFLETSLEAKNACVLLSQSRLF 
EEPELTQRCWEVIDAQAEMALRSEGFCEIDR 
QTLEUVTREALNTKEAVVFEAVLNWAEAEC 
KRQGLPITPRNKRHVLGRALYLVRIPTMTLEE 
FANGAAQSDILTLEETHSIFLWYTATNKPRLD 
FPLTKRKGLAPQRCHRFQSSAYRSNQWRYRG 
RCDSIQFAVDRRVFIAGLGLYGSSSGKAEYSV 
KIELKRLGVVIJ^QNLTKFMSDGSSNTFPVWF 
EHPVQVEQDTFYTASAVLDGSELSYFGQEGM 
TEVQCGKVAFQFQCSSDSTNGTGVQGGQIPE 

LIFYA 

SGFTHYAIYDFIVKGSCFCNVHADQCIFVHU^ 



765 



2115 



A I 6099 



1150 



RPVKAPGTFHMVHGKCMCKHNTAGSHCQH 
CAPLYNDRPWEAADGKTGAPNECRTCKCNG 
HADTCHFDVNVWEASGNRSGGVCDDCQHN 
TEGQYCQRCKPGFYRDLRRPFSAPDACKP CS 
CHPVGSAVLPANSVTFCDPSNGDCPCKPGVA 
GRRCDRCMVGYWGFGDYGCRPCDCAGSCD 
PITGDCISSHTD1DWYHEVPDFRPVHNKSEPP 
WEWEDAQGFSALLHSGKCECKEQTLGNAKA 
FCGMKYSYVLKJKXLSAHDKGTHVEVNVKIK 
KVLKSTKLKIFRGKRTLYPESWTDRGCTCPIL 
NPGLEYLVAGHEDIRTGKLIVNMKSFVQHWK 

PSLGRKVMDILKRECK , 

MTAAATATVLKEGVLEKRSGGLLQLWKRKK 



766 



2116 



A I 6103 



767 



2TT7 A I 6106 



384 



542 



CVLTERGLQLFEAKGTGGRPKELSFARIKAVE 
CVESTGRHIYFTLVTEGGGEIDFRCPLEDPGW 
NAQITLGLVKFKNQQAIQTVRARQSLGTGTL 

VS _. 

SGSSHASDGSGFQELRICSEDQTPLlAGMCSUi J 



MARYY11KY ADQKALYTRD GQLL VGDP V AD 
NCCAEK1CTLPNRGLDRTKVPIFLGIQGGSRC 
LACVETEEGPSLQLEDVNIEELYKGGEEATRF 
TFFQSSSGSAFRLEAAAWPGWFLCGPAEPQQ 

PVQLTK ESEPSARTKFYFEQSW 

FILQAVLQLSSQEARYKAFGTCVSHIGAlLAh 



768 



2118 



6109 



292 

ITT 



YTPSVISSVMHRVARCAAPHVHILLANFYLLF 
PPMVNPIIYQVKTKQIRDSLGSIPEKGCVNRE 
RHEPSCSNGVASTKSKQNHSKYPAPSSSSSSS 



769 



2119 



6110 



SSSSSSSPSSVNYSESNSTDSTKSQHHSSTSNQ 
ETSD SEMEME AEHYPNGVLGSMSTRJVNG AY 
KHEDLOTDESSMDDRHPRRQLCGGNQAATE 
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SEQ tD 
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nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
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Met 
hod 


SEQ 
ID NO: 
in 
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914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Aianine u=(Jysteine, 
D-Aspartic Acid, E-Glutamic Acid, 
F-Phenylalanine, GKJlycine, HHHistidine, 
I=lsoleucine, K=Lysine, L=Leucine, 
M-Metaionine, N^Asparagine, r=rronne, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine } V=Valine, W=Tryptophan, 
Y-Tyrosine, X«*Unknown, * t= Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














RIILFGRELQALSEQLGREYtrKN LAJti 1 liMUJD 
AFSLLAYSDPWSCPVGQQLDPIQREPVCAAL 
NSAILESQNLPKQPPLMLALGQASECLRLMA 
RAGLGSCSFARVDDYLH 


770 


2120 


A 


6125 


2 


570 


YFGLNLHVQHLGNNVFLLQTLFGAV1LLANC 
VAPWALKYMNRKASQMLLMFLLAICLLAI1F 
VPQEMQMIJREVLATLGLGASALANTLAFAH 
GNEVIFrirRARAMGlNATFANlAGALAPLMM 
ILSWSPPLPWHYGVFPFISGFAFLLLPETRNK 
PLFDTIQDEKNERKDPREPKQEDPRVEVTQF 


771 


2121 


A 


6126 


909 


353 


RSFVIXITASAICNYNAHYKNHPKYWCRGYF 
RDYC^AFSFNSTNHVAXRDTGNQLIVTMSC 
LTKEDTG WYWCGIQRDFARDDMDFTEL IVT 
DDKGTLANDFWSGKDLSGNKTRSCKAPKW 
RKADRSRJSILnCILrrGLGnSVISHLTKRRRS 
QRNRRVGOTLKPFSRVLTPKEMAPTEQM 


772 


2122 


A 


6148 


7 


810 


FVLGILALSHT1SPFMNKFFPASFPNRQYQLLF 

TQGSGENKEEHNYEFDTXDLVCLGLSSIVGV 

WYUJUCHWIANNLFGLAFSLNGVELLHLNN 

VSTGCILLGGLFIYDVPWVFGTNVMVTVAKS 

FEAPIKLVFPQDLLEKGLEANNFAiMLGLGDV 

VIPGTFIALIXRFDISLKKNTHTYFYTSFAAYIF 

GLGLTlFIMHIFKHAQPALLYLVPACIGFPVLy 

ALAKGEVTEMFSYEESNPKDPAAVTESKEGT 

EASASKGLEKKEK 


773 


2123 


A 


6161 


3 


1088 


CQPMLVTRKNHPKLLLRRTESVAEKMLTNW 

FTFLLYKFLKESAGEPLFMLYCAIKHQMEKG 

PIDATTGEARYSLSEDKLIRHLIDYKTLTLNCV 

NPENENAPEVPVKGLDCDTGTQAKEKLLDA 

AYKGVPYSQRPKAADMDLEWRQGRMARIIL 

QDEDVTTKII)NDWKRLNTLAHYQVTDGSSV 

ALVPKQTS AYNISNS STFTKSLSRYESMLRTA 

S SPDSLRSRTPMITPDLESGTKL WHL VKNHDH 

LDQREGDRGSKMVSEIYLTRLLATKGTLQKF 

VDDLFETIFSTAHRGSALFLA1KYMFDFLDEQ 

ADKHQIHDADVRHTWKSNCLPLRFWVNVIK 

NPQFVFDIHKNSITDACLSW 


774 


2124 


A 


6163 


860 


125 


KTAVKKRKLNPVFNETLRYSVPQAELQGRVL 
SLSVWHRESLGRNIFLGEVEVPLDTWDWGSE 
PTWLPLQPRVPPSPDDLPSRGLLALSLKYVPA 
GSEGAGLPPS GELHF WVKEARDLLFLRAG 
DTYVQCF VLPDD SRASRQRTRV VRRSL SP VF 
NHTMVYDGFGPADLRQACAELSLWDHGALA 
NRQLGGTRLSLGTGSSYGLQVPWMDSTPEEK 
QLWQALLEQPCEWVDGLLPLRTNLAPRT 


775 


2125 


A 


6191 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAAD 
YVRSKDFRDYLMSTHFWGPVANWGLP1AA1T 
DMKVKSPEIISRRMTFAL* CYSLTFVRFAHYVQ 
\PWNWLMLGCHTAVDFDQLISSMPCISHGMT 
A ^ A SAL 


776 


2126 


A 


6217 


1 


827 


' FRGYWGVREAFTDASWSGGLGPGKPGMKIT 
RQKHAKKHLGFFRNNFGVREPYQILLDGTFC 
QAALRGRIQLREQLPRYLMGETQLCTTRCVL 
KELETLGKDLYGAKL1AQKCQVRNCPHFKNA 
VSGSECLLSMVEEGNPHHYFVATQDQNLSVK 
VKKKPGWL^IIQNTMVLDKPSPKTIAFVKA 
VESGXRLSQCMRKKVSNISKRNRV* *KTLNRG 
RRKKRKKISGPNPLSCLKKKKKAPDTQSSASE 
KKRKRKRIRNRSNPKVLSEKQNAEGE 
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nucleotide 

location 

correspond! 

ng to first 

amino acid 
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peptide 

sequence 


Predicted end 
nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, 
D-Aspartic Acid, E»Glutamic Acid, 
F=Phcnylalanine, G=Glycine, FNHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T»Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X-Unknown, *-Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 


111 


2127 


A 


6236 


1038 


1402 


YYQ1SSLPSIVGNGIFLWLLICIFLAKQGGSRL* 
FQPFGRPRGGGHLRSGVLGQPGQHGETP/SFF 
YNSK1SPALWGPPVE>SALGGEAGKSL*PRRQ 
RFQRGGIAPLPSRVRGRAKLFLKKK 


778 


2128 


A 


6237 


422 


913 


ASFFHHHRG AFLLLLAIPGS* GQDQ SLIHW SN 
A VSNAD\LLDLK\N* LDH\LEEKMPL\EVK WP 
PQVL\SEPN*RSGGCFSAPSFEVPPWTGEVKP/ 
SPQRDGGALG\QGPLGPSDSEALLKKQT*RA 
LLNWPLGSLRRSSCFGGQDGQDLKPRSGLGC 
NSFRYRR 


779 


2129 


A 


6249 


420 


36 


ARAPSPSFSVRDVELSDPARERGEMPVAVGP 

YGQSQPSCFDRVKMGFVMGCAVGMAAGAL 

FGTFSCLSSILVSSSG/SGMRGRELMGGIGKTM 

MQSGGTFGTFMAIGMGIRC*PWLPTTSVPSH 

QSQPMY 


780 


2130 


A 


6263 


415 


1380 


R1MRMCDRGIQMLITTVGAFAAFSLMTIAVG 

TDYWLYSRGVCRTKSTSDNETSRKNEEVMT 

HSGLWRTCCLEGAFRQVCKKIDHFPEDADYE 

QDTAEYLLRANTIASSVFPILSVTLLFFGGLCV 

AASEFHRSRHNVILSAGIFFVSAGLSNUGirVYI 

S\ANAGRTPGQR\DSKKSYSYGWSF/YFSGAFS 

FIIGR/IIC* GVGLPWHTYTEKHQQLRAKSHSEF 

LKKSTFARLPPYRYRFRRRSSSRSTEPRSRDLS 

PISKGFHTIPSTDISMFTLSRDPSKITMGTLLNS 

DRDHAFLQFHNSTPKEFKESLHNNPANRRTT 

PV 


781 


2131 


A 


6274 


832 


318 


RIIKVKDLKQTLAIKTAYPRCKCLVEMDQIFH 
LQVKQKQLACLCTW Q ARDPDCPPSTKWL/L 
VGPGMGCMVALFQDS1AWSNKSMPSSLSAIS 
QSPCQVQAPEGPSSFHLPTLSFTTCLSWQGGD 
LEFLGDLKGCSELKNFQELITQSALVHPKADV 
WWYCGRPLLGTLPSN 


782 


2132 


A 


6281 


1324 


393 


WISLPSSLLCRKNGSSAEDDRRVGEPSAEEAEG 

EREDWGIGS A* SVGAVSKVPSARF*RTYPS\E 

DEEEVTHQKSSSSDSNSEEHRKKKTSRSRNK 

KKRKNKSSKRKHRJCYSDSDSNSESDTNSDSD 

DDKXRVKAKKKKJvKKKliKT 

ESSDSSCKDSEEDLSEATWMEQPNVADTMDL 

IGPEAPDHTSQDEKPLKYGHALLPGEGAAMA 

EYVKAGKRIPRRGEIGLTSEEIGSFECSGYVM 

SGSRHRRMEAVRLRKENQIYSADEKRALASF 

NQEERRKRESKILASFREMVHKKTKGKDDK 


783 


2133 


A 


6305 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQ 

LRGtrGPAWYCHSPSHSLLSAFCHLPTPSRCP 

AMARPPVPGSVWPNWHES/RRGQGVPGLHS 

AQEPPAGVWAA*AASAAAA\LSIDTASYKIFV 

SGKSGVGKTALVAKLAGLEVPWHHETTGIQ 

TTVVFWPAKLQASSRVVMFRFEFWDCGESA 

LKKFDHMLLACMENTD AFLFLFSFTDRA SFE 

DLPGQLARIAGEAPGVVRMVIGSKFDQYMHT 

DVPERDLTAFRQAWELPLLRVKSVPGRRLG 


784 


2134 

! 


A 


6308 


86 


96 


GSSPDPASLITMKKQDKKNGAAKQSNPKSSP 

GQPEAGPEGAQERPSQAAPAVEAEGPGSSQA 

PRKPEGAQARTAQSGALRDVSEELSRQLED1L 

STYCVDNNQGGPGEDGAQGEPAEPEDAEKSR 

TYVARNGEPEPTFVVNGEKEPSKGDPNTEEIR 

QSDEVGDRDHRRPQEKKKAKGLGKE1TLLM 

QTLNTLSTPEEKLAALCKKYAELLEEHRNSQ 

KQMKLLQKKQSQLVQEKDHLRGEHSKAVLA 
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Amino acid sequence (A=Alanine OCysteine, 
D^Aspartic Acid, EKjIutamic Acid, 
F-Phenylalanine, G-Glycinc, HHHistidine, 
I-Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginirie, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y«=Tyrosine, X-Unknown, *«=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














RSKLESLCKELQRHNRSLKEEGVQRAREEEE 

KRKEVTSHFQVTLNDIQLQN4EQHNERNSJCLR 

QENMEIAERLKXLIEQYElJlEEHroKVFKHK 

DLQQQLVDAKLQQAQEMLKEAEERHQREKD 

FLLKEAVESQRMCELMKQQETHLKQQLALY 

TEKFEEFQNTLSKSSEVFTTFKQEMEKMIKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTV 

RDKELEGLQ VK1QRLEKLCRALQT/G AQ* PVR 

GQRWGSHRTSAVRIFS 


785 


2135 


A 


6319 


1493 


889 


SPQGPLLRSVSPVSAGASSVTPGGAQPGVTTT 

PPSLVAVAPAPGSAAGPAAGWQ*HAGCR/WT 

KLPWSWGMRPMKIFFSEEYRSISTRISHDAL* 

EKCTQPAKPLSMIRNTGSSVSPG/PLVKWNWT 

RREFRNSGTRWSSCCGMSCMYSFLGHCSV/S 

QDLPLVHVDVGWQPPLGPTVGLRPGLLPLHD 

TTPCQKLWDDLDWA 


786 


2136 


A 


6320 


551 


135 


RWLPVAECDSSCVGCTGEGPGNCKECISGYA 
REHGQCADVDECSLAEKTCVRKNENCYNTP 
GSYVCVCPDGFEET/RRCLC AAGRG* SHRRRK 
PDTAALPRRPVMCRTYPLNYSEGCPVENVAL 
RMPSPAVDSGGERLPAL 


787 


2137 


A 


6330 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMG 

SGILGLAYVMANTGVFGFSFLLLTVALLASYS 

VHLLLSMCIQTAYLGP*TNYFMVLPAH*LTCL 

PLIEFLQSL*NSL\*AVTSYEDLGLFAFGLPGKL 

WAGTIIIQNIGAMSSYLLIIKTELPAAIAEFLT 

GDYSRYWYLDGQTLLII1CV GIVFPLALLPKIG 

FLGYTSSLSFFFMMFFALVVIIKKWSIPCPLTL 

NYVEKGFQISNVTDDCKPKLFHFSKESAYALP 

TMAFSFLCHTSILPIYCELQSPSKKRMQNVTN 

TAIALSFLIYF1SALFGYLTFYD/GTTKAQRGE 

VTCHRIKDKVESELLKG* * *IP* SHDVWMTW 

KLCILFAVLLXTVPLIHFPARKAVTMMFFSNFP 

FSWIRHFLITLALNmVIXArYVPDIRNVFGVV 

GASTSTCLIFIFPGLFYLKLSREDFLSWKKLGV 

GCFC/LLSFKTS1LRNSLSVYIILPASRKSIYFKI 


788 


2138 


A 


6351 


1 


6622 


PRSLCFSLWAEAAVLADGGLRRRRRLLRGTM 
SASFVPNGASLEDCHCNLFCLADLTGIKWKK 
YVWQGPTSAPILFPVTEEDPILSSFSRCLKADV 
LG/VWRRDQRPERRE\L* IFWGGEDPWLLTLF 
TMTYQKJOCMECGRMDFPMNAVLCFSKAVH 
NLLERCLMNRNFVRIGKWFVKPYEKDEKPIN 
KSEHLSCSFTFFLHGDSNVCTSVEINQHQPVY 
LLSEEHITLAQQSNSPFQVILCPFGLNGTLTGQ 
AFKMSDSATKKLIGEWKQFYPISCCLKEMSE 
EKQEDMDWEDDSLAAVEVLVAGVRMIYPAC 
FVLVPQSDIPTPSPVGSTHCSSSCLGVHQVPAS 
TRDPAMSSVTLTPPTSPEEVQTVDPQSVQKW 
VKFSSVSDGFNSDSTSHHGGKIPRKLANHW 
DRVWQECNMNRAQNKRKYSASSGGLCEEAT 
AAKVASWDFVcATQRTNCSCLRHKNLKSRN 
AGQQGQAPSLGQQQQILPKHKTNEKQEKSEK 
PQKRPLTPFHHRVSVSDDVGMD\ADS\ASQRL 
* V\ISAP\DSQWRFSNIR\TNDVAK\TPQMHGTE 
MANSPQPPPLSPVHPCDWDEGVTKTPSTPQS 
QHFYQMPTPDPLVPSKPMEDRIDSLSQSFPPQ 
YQEAVEPTVYVGTAVNLEEDEANIAWKYYK 
FPKKKDVEFLPPQLPSDKFKDDPVGPFGQESV 
TSVTELMVQCKKPLKVSDELVQQYQIKNQCL 
SAIASDAEQEPKIDPYAFVEGDEEFLFPDKKD 
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RQNSEREAGKKHKVEDGTSSVTVLSHEEDA 

MSLFSPSIKQDAPRPTSHARPPSTSLIYDSDLA 

VSYTDLDNLFNSDEDELTPGSKRSANGSDDK 

ASCKESKTGNLDPLSCISTADLHKMYPTPPSL 

EQHIMGFSPMNMNNKEYGSMDTTPGGTVLE 

GNSSSIGAQFKIEVDEGFCSPKPSEIKDFSYVY 

KPENCQILVGCSMFAPLKTLPSQYLPLIKLPEE 

CIYRQS WTVGKLELLS SGPSMPFIKEGDGSNM 

DQEYGTAYTPQTHTSCGMPPSSAPPSNSGAGI 

LPSPSTPRFPTPRTPRTPRTPRGAGGPASAQGS 

VKYENSDLYSPASTPSTCRPLNSVEPATVPSIP 

EAHSLYVNLILSESVMNLFKDCNSDSCCICVC 

NMNDCGADVGVYIPDPTQEAQYRCTCGFSAV 

MNRKFGNNSGLFFEDELDnGRNTDCGKEAE 

KRFEALRATSAEHVNGGLKESEKLSDDLILLL 

QDQCTNLFSPFGAADQDPFPKSGV1SNWVRV 

EEREKXNDCYLALEHGRQFMDNMSGGKVDE 

ALVKSSCLHPWSKRNDVSMQCSQDILRMLLS 

LQPVLQDAIQKKRTVRPWGVQGPLTWQQFH 

KMAGRGSYGTDESPEPLPIPTFLLGYDYDYLV 

LSPF ALP YWERLMLEP YG SQRDI A YWLCPE 

NEALLNGAKSFFRDLTAIYESCRLGQHRPVSR 

LLTDGIMRVGST ASKKLSEKL V AE WFS Q AAD 

GNNEAFSKLKLYAQVCRYDLGPYLASLPLDS 

SIXSQPNLVAPTSQSLITPPQMTNTGNANTPS 

ATLASAASSTMTVTSGVAISTSVATANSTLTT 

ASTSSSSSSNLNSGVSSNKLPSFPPFGSMNSNA 

AGSMSTQANTVQSGQLGGQQTSALQTAGISG 

ESSSLPTQPHPDVSESTMDRDKVGIPTOGDSH 

AVTYPPAIVVYIIDPFTYENTDESTNSSSVWTL 

GLLRCFLEMVQTLPPHIKSTVSVQIIPCQYLLQ 

PVKHEDREIYPQHLKSLAFSAFTQCRRPLPTS 

TNVKTLTGFGPGLAMETALRSPDRPECIRLYA 

PPFILAPVKDKQTELGETFGEAGQKYNVLFV 

GYCLSHDQRWILASCTDLYGELLETCIINIDVP 

NRARRKKSSARKFGLQKLWEWCLGLVQMSS 

LPWRWIGRLGRIGHGELKDWSCLLSRRNLQ 

SLSKRLKDMCRMCGISAADSPSELSACLVAM 

EPQGSFVIMPDSVSTGSVFGRSTTLNMQTSQL 

NTPQDTSCTHILVFPTSASVQVASATYTTENL 

DLAFNPNNDGADGMGIFDLLDTGDDLDPDII 

NILPASPTGSPVHSPGSHYPHGGDAGKGQSTD 

RLLSTEPHEEVPNILQQPLALGYFVSTAKAGP 

LPDWFWSACPQAQYQCPLFLKASLHLHVPSV 

QSDELLHSKHSHPLD SNQTSD VLRFVLEQYN 

ALSWLTCDPATQDRRSCLPIHFWLNQLYNFI 

MNML 


789 


2139 


A 


6359 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRR 

LPVGPLLRALATCHALSRLQDTPVGDPMDLK 

MVESTGWVLEEEPAADSAFGTQVLAVMRPP 

LWEPQLQAMEEPPVPVSVLHRFPFSSALQRM 

SVWAWPGATQPEAYVKGSPELVAGLCNPET 

VPTDFAQMLQSYTAAGYRVVALASKPLPSVP 

SLEAAQQLTRDTVEGDLSLLGLLVMRNLLKP 

QTTPVIQALRRTRIRAVMVTGDNLQTAVTVA 

RGCGMVAPQEHLIIVHATHPERGQPASLEFLP 

MESPTAVNGVKDPDQAASYTVEPDPRSRHLA 

LSGPTFGIIVKHFPKLLPKVLVQGTVFARMAP 

EQKTELVCELQKLQYCVGMCGDGANDCGAL 

KAADVGISLSQAEASVVSPFTSSMASIECVPM 
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VIREGRCSLDl S1<VV*K.YMALYdL1QHoVUL 
YTOTM-GDLQFLAIDLVnTTVAVLMSRTGP 
ALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 
VQLGGYFLTIAQPWFVPLNRTVAAPDNLPNY 
ENTWF SLSSFQ YLILAAA V SKG APFRXRPLTN 
NVPFLL ASAL* SSVLWLVLSPGLLHGPLALR 
NITDTGFKLLL VGLVTLNFVG GLHAGERARP 
VPPRLPAPPPAQAG\SKKRFKQLERELAEQPW 
PPLPAGPLR 


790 


2140 


A 


6380 


76 


1059 


S S AGS ARKLQ VMALAARL WRLLPFRRG AAP 

GSRLPAGTSGSRGHCGPCRFRGFEVMGNPGT 

FKRGLLLSALSYLGFETyQVTSQAAWHATA 

KVEEILEQADYLYESGETEKLYQLLTQYKESE 

DAELLWRLARASRDVAQLSRTSEEEKKLLVY 

EALEYAKRA/L/EKNESSFASHKWYAICLSDV 

GDYEGIKAKIANAYIIKEHFEKAIELNPKDATS 

IHLMGIWCYTFAEMPWYQRRIA*NACLQLPP 

*FPPYEKALG\YFHRAEQVDPNFYSKNLLLLG 

KTYLKLHNKKLAAFWLMKAKDYPAHTEED 

KQIQTEAAQLLTSFSEKN 


791 


2141 


A 


6434 


3 


1460 


IALLIVDGLAWDDQGGLALLHISPSKLIL*QDS 

SGMS/YVMVRCTTTRAFFKSLLCHICQYSIGPQ 

* VTVCPGQD ACKE*KSTAN* GG*RE* * PQVLFF 

AFLSNPAVKFGRMSKKQRDSLYAEVQK.HQQ 

RLQEQRQQQSGEAEALARVYSSSISNGLSNLN 

NETSGTYANGSVIDLPKSEGYYNWSGQPSP 

IX)SGLDMT\GIKQIKQEPIYDLTSVPNLFTY\SS 

FNN\GQLAPGIT\MTEIDR1AQNI1KSHLETCQY 

TMEELHQLAWQTHTYEE1KAYQSKSREALW 

QQCAIQITHAIQYVVEFAKRITGFMELCQNDQ 

ILLLKSGCLEWLVRMCRAFNPLNNTVLFEG 

KYGGMQMFKALGSDDLVNEAFDFAKNLCSL 

QLTEEEIALFSSAVLISPDRAWLIEPRKVQKLQ 

EKIYFALQHVIQKNHLDDElLAKLIAKIPTrrA 

VCNLHGEKLQVFKQSHPEIVNTLFPPLYKELF 

NPDCATACK 


792 


2142 


A 


6440 


92 


781 


SRGTFRCFCRDFFPCFSNMRLFLWNAVLTLFV 

TSLIGALIPEPEVKIEVLQKPFICHRKTKGGDL 

MLVHYEGYLEKDGSLFHSTHKHNNGQPIWFT 

LGILEALKGWGPGA*K/DMCVGEKRKLIIPPA 

LGYGKEGKGKTPPESTL1FNIDLLE1RNGPRSH 

ESFQEMDLNDDWKLSKDEVKAYLKKEFEKH 

GAVVNESHHDALVEDIFDKEDEDKDGFISAR 

EFTYKHDEL 


793 


2143 


A 


6446 


3201 


152 


PRLKRLVVTEEDGGARPEALGKIAPRTPAELG 

ARADQELVTALMCDLRRPAAGGMMDLAYV 

CEWEKWSKSTHCPSVPLACAWSCRNLIAFTM 

DLRSDDQDLTRMIHILDTEHPWDLHSIPSEHH 

EAITQLEWDQSGFPGFLFSRWPTGQIiOCWS 

MGVSTLAVNSVmSSVGSL\VEGGPHLWALS\ 

WLHVNGVKLALHVEKSGASSFGEKFSRVVKFS 

tact fi wnn^JAAyTPriunAVTV^fTT VTV9T T 0\P 

1*\ ji-t 1 lv " VOVJlN/vlVLCrU W i/V VIVO \JLi V l V l5J-(1jV^ u 

SGQVL\TST\ESLCRLRARVALADIAFTGGGN1 
WATADGSSAXSPVQFYKVCVSWSEKCRIDT 
DILPSIJ^CTTDLNRXDKFPAITHLKFLARD 
MSEQ VLLCAS SQTSSIVECWSLRKEGLP VNNI 
FQQISPWGDKQPnLKA\ r RILSATNDLDRVSA 
VWLPKLPISLTNTDLKVASDTQFYPGLGLAL 
AFHDGSVHIVHRLSLQTMAVFYSSAAPRPVD 
EPAMKRPRTAGPAVHLKAMQLSWTSLALVG 
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IDSHGKLSVNLRLSPSMGHPLEVGLALRHLLFL 

1JEYCMVTGYDWWDILLHVQPSMVQSLVEKL 

HEEYTRQTAALQQVLSTRILAMKASLCKLSP 

CTVTRVCDYHTKLFLIAISSTUCS1XRPHFLNT 

PDKSPGDRLTEICTKJTDVDIDKVMn^LKTEEF 

VUJMNTLQALQQLLQWVGDFVLYLLASLPN 

QPCFTSEPCPTSEPSFTSEPSPTSEPSSP*SLCVG 

SLIJIPGHSFLRDGTSLGMI^LMVVIRIWGLL 

KPSCLPVYTATSDTQDSMSLLFRLLTKLWICC 

RDEGPASEPDEALVDECCLLPSQLLIPSLDWL 

PASDGLVSRLQPKQPLRLQFGRAPTLPGSAAT 

LQLDGLARAPGQPKIDHLRRLHLGACPTEEC 

KACTRCGCVTMLKSPNRTTAVKQWEQRWIK 

NOLVRWALVAGAPQLPLSPAAPQLLLSYPSA 

APEPGCCKSHRSPWTLLGAVNLSPPCRAVEG 

RGPDACVTSRASEEAPAFVQLGPQSTHHSPRT 

PRSLDHLHPEDRP 


794 


_2144 


A 


6490 


418 


585 


NGDKADLENESCRAQVLMPWPALWEAEGG 
G SEEPRDLRLQ* A VITPLVTPAWVTQ 


795 


2145 


A 


6499 


395 


1027 


KLLWLPPHSEQKRSPLYHPQGPSGTTPSAPVFS 

SHSPPPSLLQAVPSIAAFLRTHGHISASGPLRMP 

FPH/H*NAFLLVFPGQRSQLTS/PSHYLCREVFP 

DHHHHLCRLSLESSPLFHHRVLFCVPKQNVN 

STRAQIFCLFVHIVGCRCINTFPLHLFRLHLWL 

HFLQIPLCKKNKSVKLGKTWGRGCQSAAGS 

DTRVRAAVGAPGLPVEPLV 


796 


2146 


A 


6503 


68 


936 


HSALLTHSSFCVhTLCQDFFTYSSMSEEVTYA 

DLQFQNSSEMEKIPEIGKFGEKAPPAPSHVWR 

PAALFLTLLCLLLLIGLGVLASMFHVTLKIEM 

KKMNKLQNISEELQRMSLQLMSNMN1SNKIR 

NLSTTLQTIATKLCRELYSKEQEHKCKPCPRR 

WIWHKDSCYFLSDDVQTWQESKMACAAQN 

ASLLKINNKNALEFTKSQSRSYDYWLGLSPEE 

DS/YSWYESG*YNQ\PSAWVIRNAPDLNNMY 

CGYINRLYVQYYHCTYKQRMICEKMANPVQ 

LGSTYFREA 


797 


2147 


A 


6507 


1 


881 


PGSTHASARSQVPRSAGEAAPHSRRPPGLLPH 

APRAASAQLEERMRDPHPGMTLQEGDCRGS 

QTVSLTMGTADSDEMAPEAPQHTHIDVHIHQ 

ESALAKLLLTCCSALRPRATQARGSSRJLLVAS 

WVMQIVLGELSAVLGGFFYIRDYTLLVTSGA 

AIWTGAVAVLAGAAAFTYEKRGGTYWALLR 

TLLALAAFSTAIAALKLWNEDFRYGYSYYNS 

ACRISSSSDWNTPAPTQSPEEVRRLHLCTSFM 

DMLKALFRTLQAMLLGVWILLLLASLTPLWL 

/SURGECSQPKG*VPKKRDQKEMLEVSGI*PG 

STHASARSQVPRSAGEAAPHSRRPPGLLPHAP 

RAASAQLEERMRDPHPGMTLQEGDCRGSQT 

VSLTMGTADSDEMAPEAPQHTHIDVHIHQES 

AT AK1 T LTrCSALRPRATOARGSSRLLVASW 

VMQI VLGELS A VLG GFF YIRDYTLL VTS G AA I 

WTGAVAVLAGAAAFIYEKRGGTYWALLRTL 

LAXAAFSTAIAAXKLWNEDFRYGYSYYNSAC 

RISSSSDWNTPAPTQSPEEVRRLHLCTSFMDM 

LKALFRTLQAMLLGVWILLLLASLTPLWLYC 

WRMFPTKGVSP 


798 


2148 


A 


6528 


912 


2287 


VPNYLPSVSSA1GGEVPQRYVWRFCIGLHSAP 
RFLVAFAYWNHYLSCTSPCSCYRPLCRLNFG 
LNVVENLALLVLTYVSSSEDF/TWVPG*GRSG 
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EVFPEGTGLPLPHSDLPTSWCGHSLQCGSQSS 
FPPAIHENAFIWLASSLGHMLLTCILWRLTKK 

Trr\rar\n\r%r*'i ct ArtADDrtDDOVQDTQVt pnJV 
ill V oyiiuJCjLoLAvJArKV * iU\JSi>KloVi>iUivv 

MVRWELS SNGNPGRG VLGLGLGLGNKLR W 

GQNLGL+HCWVVWETGE*KRWRLQMGIE* 

GVASRRQ*VRNSVRGLVCHNSSAPPMYMGFF 

SPTVFGGGVGG*LHVTFILHPPEVEAAGIPLLL 

GPSLPQRQGREHIWILAAPACAPFHDR*WEP 

REIRPSP*ELGLRGEPTLSYPASCRVIRQPIP*D 

RKSYSWKQRLFIINFISFFSALAVYFRHNMYC 

EAGVVITFAILEYTVVLTNMAFHMTAWWDF 

GNKELL1TSQPEEKRF 


799 


2149 


A 


6529 


1 


874 


t't'b * tJKIN hlUHSUS V bU^AJLAUUJLiLr W UJfcU W £> 

CCLVQGGGDLVDWQTNHGEDEAGGDTDSV 

DEARCKESQQEAQENLREDLCLESFAKDKIL 

QITEGSEREHEETRTKQAALDGEPLGGGQLTA 

VHLHPSKEQQGQEGGERQRGARTHHWRGW 

EKGRRVRlilPPSGKLRADQPVRKLGGPTPS/T 

ELPGLQPHAPTPHTA/PATPTYSPAPDTPNPPV 

DTTCCDTDPiT f*X> "CD HTD If A r*"OT>1f PT? P"PT 

RWKCrLr Vbr R 1 KVjLUKIlK 1 KKAOrrlSJ'Krr L, 

GLPGDPTGPVTHHAPPVSPTGASGQERRAEP 

GAVSYAHASATK 


800 


2150 


A 


6544 


2 


662 


SAQRWAAVAGRWGCRLLALLLLVPGPGGAS 
EITFELPDNAKQCFYEDIAQGTKCTLEFQVTTG 
GHYDVDCRLEDPDGKVLYKEMKKQYDSFTF 
TASKNGTYKFCFSNEVFSTFTHKTVYFDFQVG 
E\THLCFLVR/DRVSALTQMESACVSIHEALKS 
VIDYQTHFRLREAQGRSRAEDLNTRVAYWSV 
GEALILLWSIGQVFLLKSFFSDKRTTTTRVGS 


801 


2151 


A 


6556 


1 


1319 


TPCMECIKGEGLREPQNLSGSQREPQTEGSM 

DGWRRMPRWGLLLLLWGSCTFGLPTDTTTF 

KRIFLKRiMPSIRESLKERGVDMARLGPEWSQP 

MKRLTLGNTTSSVILTNYMDTQYYGEIGIGTP 

PQTFKVvFDTGSSNVW VroiK.Cl>RLY 1 AL.V Y 

HKLFDASDS SS YKHNGTELTLRYSTGTVSGFL 

SQDIITVGGITVTQMFGEVTEMPALPFMLAEF 

DGWGMGFIEQAIGRVTPIFDNIISQGVLKED 

VFSFYYNRDSENSQSLGGQIVLGGSDPQHYE 

GNFHYINLIKTGVWQIQMKGVSVGSSTLLCE 

DGCLALVDTGASYISGSTSSIEKLMEALGAKE 

KRLFDYVVKCNEGPTLPPTFLFLLGGKDTPLT 

SADYLFQESYSSKKLSTLA1HAMYIPPPTGPTL 

\ALGATF\IRKFYTEFDRGNNPHGFALAR 


802 


2152 


A 


6567 


13 


6147 


MCLGRMGASSPRSPEPVGPPAPGLPFCCGGSL 

LAVWLLALPVAWGQCNAPEWYLPFARPTNL 

TDEFEFPIGTYLNYECRPGYSGRPFSIICLKNS 

VWTGAKDRCRRKSCRNPPDPVNGMVHVIKG 

IQFGSQIKYSCTKGYRLIGSSSATCnSGDTVlW 

DNETPICDRIPCGLPPTITNGDF1STNRENFHY 

GSVVTYRCNPGSGGRKVFELVGEPSIYCTSND 

DQVGIWSGPAPQCDPNKCTPPNVENGILVSD 

NRSLFSLNEWEFRCQPGFVMKGPRRVKCQA 

LNKWEPELPSCSRVCQPPPDVLHAERTQRDK 

DNFSPGQEVFYSCEPGYDLRGAASMRCTPQG 

DWSPAAPTCEVKSCDDFMGQLLNGRVLFPV 

NLQLGAKVDFVCDEGFQLKGSSASYCVLAG 

MESLWNSSVPVCEQIFCPSPPVIPNGRHTGKP 

LEVFPFGKAVNYTCDPHPDRGTSFDLIGESTIR 

CTSDPQGNGVWSSPAPRCGILGHCQAPDHFL 

FAKLKTQTNASDFPIGTSLKYECRPEYYGRPF 
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SITCLDNLVWSSPKDVCKRKSCKTPPDPVNG 

MVHVITOIQVGSRINYSCTTGHRLIGHSSAECI 

LSGNAAHWSTKPPICQRIPCGLPPTIANGDFIS 

TNRENFHYGSVVTYRCNPGSGGRKVFELVGE 

PSIYCTSNDDQVGIWSGPAPQCIIPNKCTPPNV 

ENGBLVSDNRSLFSLNEWEFRCQPGFVMKGP 

RRVKCQALNKWEPELPSCSRVCQPPPDVLHA 

ERTQRDKDNFSPGQEVFYSCEPGYDLRGAAS 

MRCTPQGDWSPAAPTCEVKSCDDFMGQLLN 

GRVLFPVNLQLGAKVDFVCDEGFQLKOSSAS 

YCVLAGMESLWNSSVPVCEQIFCPSPPVIPNG 

RHTGKPLEVFPFGKAVNYTCDPHPDRGTSFD 

LIGESTIRCTSDPQGNGVWSSPAPRCGILGHC 

QAPDHFLFAKLKTQTNASDFP1GTSLKYECRP 

EYYGRPFSITCLDNLWSSPKDVCKRKSCKTP 

PDPVNGMVHVITDIQVGSRINYSCTTGHRLIG 

HSSAECILSGNTAHWSTKPPICQRIPCGLPPTI 

ANGDFISTNRENFHYGSWTYRCNLGSRGRK 

VFELVGEPSIYCTSNDDQVGIWSGPAPQCIIPN 

KCTPPNVENGILVSDNRSLFSLNEVVEFRCQP 

GFVMKGPRRVKCQALNKWEPELPSCSRVCQ 

PPPEILHGEHTPSHQDNFSPGQEVFYSCEPGY 

DLRGAASLHCTPQGDWSPEAPRCAVKSCDDF 

LGQLPHGRVLFPLNLQLGAKVSFVCDEGFRL 

KGSSVSHCVLVGMRSLWNNSVPVCEHIFCPN 

PPAILNGRHTGTPSGDIPYGKEISYTCDPHPDR 

GMTFNLIGESTIRCTSDPHGNGVWSSPAPRCE 

LSVRAGHCKTPEQFPFASPTIPINDFEFPVGTS 

LNYECRPGYFGKMFSISCLENLVWSSVEDNC 

RRKSCGPPPEPFNGMVHTNTDTQFGSTVNYSC 

NEGFRLIGSPSTTCLVSGNNVTWDKKAPICEn 

SCEPPPTISNGDFYSNNRTSFHNGTVVTYQCH 

TGPDGEQLFELVGERSIYCTSKDDQVGVWSS 

PPPRCISTNKCTAPEVENAIRVPGNRSFFSLTEI 

IRFRCQPGFVMVGSHTVQCQTNGRWGPKLPH 

CSRVCQPPPEILHGEHTLSHQDNFSPGQEVFY 

SCEPSYDLRGAASLHCTPQGDWSPEAPRCTV 

KSCDDFLGQLPHGRVLLPLNLQLGAKVSFVC 

DEGFRLKGRSASHCVLAGMKALWNSSVPVC 

EQIFCFNPPAILNGRHTGTPLGDIPYGKEVSYT 

CDPHPDRGMTFNLIGESTIRRTSEPHGNGVWS 

SPAPRCELPVGAACPHPPKIQNGHYIGGHVSL 

YLPGMTISYTCDPGYLLVGKGFIFCTDQGIWS 

QLDHYCKEVNCSFPLFMNGISKELEMKKVYH 

YGDYVTLKCEDGYTLEGSPWSQCQADDRWD 

PPLAKCTSRTHDALIVGTLSGTIFFILLIIFLSWI 

ILKHRKGNNAHENPKEVAIHLHSQGGSSVHP 

RTLQTNEENSRVLP 


803 


2153 


A 


6574 


2 


3233 


HGRSARLAAVPAEAMPGPRRPAGSRLRLLLL 

LLLPPLLLLLRGVSHAGNLTVAWLPLANTSY 

PWSWAVRVGPAVELALAQVKARPDLLPGWT 

VRTVLGSSENALGVCSDTAAPLAAVDLKWE 

HNPAVFLGPGCVYAAAPVGRFTAHWRVPLL 

TAGAPALGFGVKDEYALTTRAGPSYAKLGDF 

VAALHRRLGWERQALMLYAYRPGDEEHCFF 

LVEGLFMRVRDRLNITVDHLEFAEDDLSHYT 

RLLRTMPRKGRVIYICSSPDAFRTLMLLALEA 

GLCGEDYVFFHLDIFGQSLQGGQGPAPRRPW 

ERGDGQDVSARQAFQAAKIITYKDPDNPEYL 

EFLKQLKHLAYEQFNFTMEDGLVNTIPASFH 
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DGIJXYIQAVTETLAHGGTVTDGENITQRMW 

NRSFQG VTG YLKID S SGDRETDFSL WDMDPE 

NGAFRVVLNYNGTSQELVAVSGRKLNWPLG 

YPPPDIPKCGFDNEDPACNQDHLSTLEVLALV 

GSLSLLGELIVSFFIYRKMQLEKELASELWRVR 

WEDVEPSSLERHLRSAGSRLTLSGRGSNYGSL 

LTTEGQFQWAKTAYYKGNLVAVKRVNRKR 

IELTRKVLFELKHMRDVQNEHLTRFVGACTD 

PPNICILTEYCPRGSLQDILENESITLDWMFRY 

SLTODIVKGMLFLHNGAICSHGNLKSSNCVV 

DGRFVLKITDYGLESFRDLDPEQGHTVYAKK 

LWTAPELLRMASPPVRGSQAGDVYSFGHLQE 

IALRSGVFHVEGLDLSPKEIIERVTRGEQPPFR 

PSLALQSHLEELGLLMQRCWAEDPQERPPFQ 

QIRLTLRKFNRENSSNILDNLLSRMEQYANNL 

EELVEERTQAYLEEKRKAEALLYQILPHSVAE 

QLKRGETVQAEAFDSVTIYFSDIVGFTALSAE 

STPMQWTLLNDLYTCFDAVIDNFDVYKVET 

IGDAYMVVSGLPVRNGRLHACEVARMALAL 

LDAVRSFRTRHRPQEQLRLRIGIHTGPVCAGV 

VGLKMPRYCLFGDTVNTASRMESNGEAL\KI 

HLSS\ETKAVL\EEFGGFELELRGDVEMKGKG 

KVRTYWLLGERGSSTRG 


804 


2154 


A 


6585 


2 


3837 


DAPGRPPVRLPTMEUEDGVVYQEEPGGSGAV 

MSERVSGLAGSIYREFERLIVRYDEEVVKELIP 

LWAVLENLDSVFAQDQEHQVELELLRDDNE 

QLITQ YEREKALRKHAEEKFIEFEDS QEQEKK 

DLQTRVESLESQTRQLELKAKNYADQISILEE 

REAELKBCEYNALHQRHTEMIHNYMEHLERT 

KLHQLSGSDQLESTAHSRIRKERPISLGIFPLP 

AGDGLLTPDAQKGGETPGSEQWKFQELSQPR 

SHTSLKDELSDVSQGGSKATTPASTANSDVA 

TTPTDTPLKEENEGFVX VTD APNK SEJS KH IE V 

QVAQETRNVSTGSAENEEKSEVQAIIESTPEL 

DMDKDLSGYKGSSTPTKGIENKAFDRNTESL 

FEELS S AGSGLIGDVDEGADLLGMGREVENLI 

LENTQLLETKNALNIVKNDLIAKVDELTCEK 

DVLQGELEAVKQAKLKLEEKNRELEEELRKA 

RAEAEDARQKAKDDDDSDIPTAQRKRFTRVE 

MARVLMERNQYKERLMELQEAVRWTEMIR 

ASRENPAMQEKKRSSIWQFFSRLFSSSSNTTK 

KPEPP VNLKYN APTS HVTPS VKKRS STL SQLP 

GDKSKAFDFLSEETEASLASRREQKREQYRQ 

VKAHVQKEDGRVQAFGWSLPQKYKQVTNG 

QGENKMKNLPVPVYLRPLDEKDTSMKLWCA 

VGVNLSGGKTRDGGSWGASVFYKDVAGLD 

TEGSKQRSASQSSLDKLDQELKEQQKELKNQ 

EELSSLVWICTSTHSATKVL1EDAVQPGNILDS 

FTVCNSHVLOASVPGARETDYPAGEDLSESG 

QVDKASLCGSMTSNSSAETDSLLGGITWGC 

SAEGVTGAATSPSTOGASPVMDKPPEMEAEN 

SEVDENVPTAEE\ATEATEGNAGSAEDTV\DIS 

QTGVYTEHVFTDPLGWQIPEDLSPVYQSSND 

SDAYKDQISVLPNEQDLVREEAQKMSSLLPT 

MWLGAQNGCLYVHSSVAQWRKCLHSIKLKD 

SILSJVHVKGIVLVALADGTLAIFHRGVDGQW 

DLSNYHLLDLGRPHHSIRCMTVVHDKVWCG 

YRNKIYWQPKAMKIEKSFDAHPRKESQVRQ 

LAWVGDGVWVSIRLDSTLRLYHAHTYQHLQ 

DVDIEPYVSKMLGTGKLGFSFVRITALMVSC 
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NRLWVGTGNGVnSIPLTETVILHQGRLLGLR 
ANKTSGVPGNRPGSVIRVYGDENSDKVTPGT 
FIPYCSMAHAQLCFHGHRDAVKFFVAVPGQV 
ISPQSSSSGTDLTGDKORGHLHRSLWRRP 


80S 


2155 


A 


6605 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQ 

SLKVVTKRGSADGCTDWSIDIKKYQVLVGEP 

VRIKC ALFYG YIRTNYSLAQ S AGL SLMW YKS 

SGPGDFEEPIAFDGSRMSKEEDSIWFRPTLLQ 

DSGLYACVIRNSTYCMKVSISLTVGENDTGL 

CYNSKMKYFEKAELSKSKEISCRDIEDFLLPT 

REPEn^WYKECRTKTWRPSIVFKRDTLLIREV 

REDDIGNYTCELKYGGFWRRTTELTVTAPL 

TDKPPKLLYPMESKLTIQETQLGDSANLTCRA 

FFGYSGDVSPLIYWMKGEKFIEDLDENRVWE 

SDIMCILKEHLGEQEVSISLIVDSVEEGDLGNYS 

CYVENGNGRRHASVLLHKRELMYTVELAGG 

LGAILLLLVCLVTIYKCYKIEIMLFYRNHFGA 

EELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALElLPDMLEKHYGYKLFIPDRDLIPTGT 

YIEDVARCVDQSKRLIIVMrPNYVVRRGWSIF 

ELETRLRNMLVTGE1KVELIECSELRGIMNYQE 

VEALKHTIKXLTVIKWHGPKCNKLN SKFWKR 

LQYEMPFKRIEPITHEQALDVSEQGPFGELQT 

VSAISMAAATSTALATAHPDLRSTFHNTYHS 

QMRQKHYYRSYEYDVPPTGTLPLTSIGNQHT 
YC^IPMTLINGQRPQTKSSREQNPDEAHTNSA 
ILPLLPRETSISSVIW 


806 


2156 


A 


6614 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSAL 

HSPAHRFPGFSVAQKPFGATYVWSSIINTLQT 

QVEVKKRRHRLKRHNDCFVGSEAVDVIFSHL 

IQNKYFGDVDIPRAKVVRVCQALMDYKVFE 

AVPTKVFGKDKKPTFEDSSCSLYRFTTIPNQD 

SQLGKENKLYSPARYADALFKSSDIRSASLED 

LWENLSLKPANSPHVNISTTLSPQVINEVWQE 

ETI GRLLQL VDLPLLD SLLKQ QEAVPKIPQPK 

RQSTMVNSSNYLDRGILKAYSDSQEDEWLSA 

AIDCLEYLPDQMWEISRSFPEQPDRTDLVKE 

LLFDAIGRYYSSREPLLNHLSDVHNGIAELLV 

NGKTEIALEATQLLLKXLDFQNREEFRRLLYF 

MAVAANPSEFKLQKESDNRMVVKRIFSKAIV 

DNKNLSKGKTDLLVLFLVMDHQKDVFKIPGT 

L\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTT1DELLYLLKTLDEDSKLSA 

KEKKKVLLGQFYKCHPDIFIEHFGD 


807 


2157 


A 


6615 


4198 


2094 


FGIVGTFALETDELDSDRDPAIFSLCDFGAMR 
PQILL1XALLTLG1AAQHQDKWCKM/VKML 
CPDRVDKKVSCQVLGLLQVPSVLPPDTETLD 
LSGNQLRSILASPLGFYTALRHLDLSTNEISFL 
QPGAFQALTHLEHLSLAHNRLAMATALSAG 
GLGPLPRVTSLDLSGNSLYSGLLERLLGEAPS 

NVLMDIEDGAFEGLPRLTHLNLSRNSLTaSD 

FSLQQLRVLDLSCNSIEAFQTAS\QPQAEFQLT 

WLDLRENKLLHFPDLAALPRLIYLNLSNNLER 

LPTGPPQDSKGIHAPSEGWSALPLSVAPSGNAS 

GRPLSQLLNLDLSYNEIELIPDSFLEHLTSLCFL 

NLSRNCLRTFEARRLGSLPCLMLLDLSHNALE 

TLELGARALGVSLRTLIXQGNALRDLPPYTFA 

NLASLQRLNLQGNRVSPCGGPDEPGPVSGCVX 

AFSGITSLRSLSLVDNEIELLRAGAFLHTPLTE 
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LDLSSNPGLEVATGALGGLEASLEVLALQGN 

GLMVLQVDLPCF1CLKRLNLAENRLSHLPAW 

TQAVSLEVLDLRNNSFSLLPGSAMGGLETSLR 

RLYLQGNPLSCCGNGWLAAQLHQGRVDVDA 

TQDUCRFSSQEEVSLSHVRPEDCEKGGLKNI 

NLIHLTF1LVSAILLTTLAACCCVRRQKFNQQ 

YKA 


80S 


2158 


A 


6619 

- 


153 


1852 


FKALSQYIYTNTHLEREAAFEVAILLRRMEEG 

ARHRNNTEKKHPGGGESDASPEAGSGGGGV 

ALKKE1GLVSACGIIVGNHGSGIFVSPKGVLEN 

AGSVGLALIV WIVTGF1TWGALCY AELGVNI 

PKSGGDYFYVKDIFGGLAGFLRLWIAVLVIYP 

TNQAV1ALTFSNYVLQPLFPTCFPPESGLRLLA 

AICLLLLTWVNCSSVRWATRVQDIFTAGKLL 

ALALniMGIVQICKGEYFWLEPKNAFENFQEP 

DIGLVALAFLQGSFAYGGWNFLNYNVTEELV 

DP\YKNL\PRAIFI S IPXLVTFVYVF ANV /AL YVT 

AMSPQELVLASVNAVAVTFGEKLLGVMAWIM 

PISVALSTFGGVNGSLFTSSRLFFAGAREGHLP 

SVLAM1HVKRCTPIPALLFTCISTLLMLVTSD 

MYTLINYVGFINYLFYGVTVAGQIVLRWKKP 

DIPRPIKINLLFPIIYLLFWAFLLVFSLWSEPVV 

CGIGLAIMLTGVPVYFLGVYWQHKPKCFSDF1 

ELLTLVSQKMCVVVYPEVERGSGTEEANED 

MEEQQQPMYQPTPTKDKDVAGQPQP 


809 


2159 


A 


6621 


1041 


223 


QDSRKMLPSTSVNSLVQGNGVLNSRDAARH 

TAGAKRYKYLRRLFRFRQMDFEFAAWQMLY 

LFTSPQRVYRNFHYRJCQTKDQWARDDPAFL 

VLLSIWLCVSTIGFGFVLDMGFFETIKLLLW 

VLIDCVGVGLLIATLMWFISNKYLVKRQSRD 

YDVEWGYAFDVHLNAFYPLLVILHFIQLFFIN 

HVILTDTTIGYLVGNTLWLVAVGYYIYVTFL 

GYSVGLLFFSVALPFLKNTVILLYPFAPLILLYG 

LSLALGWNFTHTLCSFYKYRVK 


810 


2160 


A 


6623 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAA 
QQVAEDKFVFDLPDYESINHVWFMLGTIPFP 
EGMGGSVYFSYPDSNGMPVWQLLGFVTOGK 
PSAIFKISGLKSGEGSQHPFGAMNIVRTPSVAQ 
IGIS VELLD SMAQQTPVGNAAVSSVDSFTQFT 
QKMLDNFYNFASSFAVSQ/VPDDTQ/RPSEMF 
IPANVVLKWYENFQRRTSTEPSLLENIIWIKIN 
F 


811 


2161 


A 


6627 


18 


3367 


LEGSLNTERAKYYLTITMPHFTVTKVEDPEEG 

AAASISQEPSLADIKARIQDSDEPDLSQNSITG 

EHSQLLDDGHKKARNAYLNNSNYEEGDEYF 

DKNLALFEEEMDTRPKVSSLLNRMANYTNLT 

QGAKEHEEAENITEGKKKPTKTPQMGTFMG 

VYLPCLQNIFGVILFLRLTWVVGTAGVLQAF 

AIVLICCCCTMDLTAISMSAIATNGVVPAGGSY 

FMISRALGPEFGGAVGLCFYLGTTFAAAMYIL 

GAIEIFLVYIVPRAAIFHSDDALKESAAMLNN 

MRVYGTAFLVLMVLVVHGVRYVNKFASLFL 

ACVIVSILAIYAGAIKSSFAPPHFPVCMLGNRT 

LSSRHIDVCSKTKEINSMrVPSKLWGFFCNSS 

QFFNATCDEYFVHNNVTSIQGIPGLASG1ITEN 

LWSNYLPKGEUEKPSAKSSDVLGSLNHEYVL 

VDirTSFTLLVGIFFPSVTGIMAGSNRSGDLKD 

AQKSIPIGTILAILTTSFVYLSNVVLFGACIEGV 

VIJIDKPGDAVKGNLVVGTLSWPSPWVIV1GS 

FFSTCGAGLQSLTGAPRLLQAIAKDNIIPFLRV 
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FGHSKANGEPTWALLLTAAIAELGILIASLDL 

VAPILSMFFLMCYLFVNLACALQTLLRTPNW 

RPRFRYYHWAL SFMGMSICLALMFISS WYYA 

IVAMVIAGMIYKYIEYQGAEKEWGDGIRGLS 

LSAARFAIJURLEEGPPHTKNWRPQLLVLLKL 

DEDLHVKHPRLLTFASQLKAGKGLTIVGSVIV 

GNrl.ENYGEALAAEQTIKHLMEAEKVKGFCQ 

LVVAAKLREGISHLIQSCGLGGMK3INTVVM 

rf^WDXT/1WDr*QT?T^AlJ A WVTPTfiTVRVTTAAWT,. 
OWrWuWKV^oliJuAl^AWiViriui v rv. v i i/v«xll* 

ALLVAKNISFFPSNVEQFSEGNTOVWWIVHDG 

GMLMIXPFLLKVQHKVWRKCSIRFRTVAQLE 

DNSIQMKKDLATFLYHLRIEAEVEVVEMHDS 

DISAYTYERTLMMEQRSQMLRHMRLSKTER 

DREAQLVKDRNSMLRLTSIGSDEDEETETYQ 

EKVHMTVVTKJDKYMASRGQKAKSMEGFQDL 

t vm>TD"DnOQMVl>PA/rHTAVlf T NFVTVNKSHRA 

KLVLLNMPGPPRKPEGDENYMEFLEVLTEGL 

ERVLLVRGGGSEVITIYS 


S12 


2162 


A 


6628 


66 


640 


AVCTMSEMAELSELYEESSDLQ^4DVMPGEG 

DLPQMEVGSGSRELSLRPSRSGAQQLEEEGP 

MEEEEAQPMAAPEGKRSLANGPNAGEQPGQ 

VAGADFESEDEGEEFDDWEDDYDYPEEEQLS 

GAGYRVSAALEEADKMFLRTREPALDGGFQ 

CDEIIDRE 


S13 


2163 


A 


6630 


708 


1355 


AKMGAYKYIQELWRKKQSDVMRFLLRVRC 
WQ YRQL S ALHRAPRPTRPDKARRLG YKAKQ 
GYA^YIYIGFVFA VIYRIRVRRG GRKRPVPKG 
ATYGKPVHHGVNQLKFARSLQSVAEERAGR 
HCGALRVLNSYWVGEDSTYKFFEVILIDPFHK 
AIRIWDTQWITKPVHKHREMRGLTSAGRKS 
RGLGKGHKFHHTIGGSRRAAWRRRNTLQLH 
RYR 


814 


2164 


A 


6635 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLR 

DSEDRSDSRAAQPAHDSGHGDDESPSTSSGT 

AGTSSVPELPGFYFDPEKKRYFRLLPGHNNCN 

PLTKESIRQKEMESKRLRLLQEEDRRKXIARM 

GFNASSMLRKSQLGFLNVTNYCHLAHELRLS 

CMERKKVQ1RSMDPSALASDRFNLELADTNS 

DRLFIWDVTVGGSKYGIINLQSLKTPTLKVF 

LMGLAETPGCATLLPASLFV'NSHPAGIDRPG\ 

MLCSFRIPGAWSCAWSLNIQANNCFSTGLSR 

RVLLWV^GHRQSFGWSDVLAQQFALfvfA 

PLLFNGCRSGFJFAIDLRCGNQGKGWKATRLF 

HDSAVTSVRILQDEQYLMASDMAGKIKLWD 

LRTTKCVRQYEGHVNEYAYLPLHVHEEEGIL 

VAVGQDCYTRIWSLHDARLLRTIPSPYPASKA 

DIPSVAFSSRLGGSRGAPGLLMAVGQDLYCY 

SYS 




ZltD 


A 


DDtj 


659 


3282 


NKNILEWSARTTRIMGDHLDLLLGVVLMAG 

PWGIPSCSFDGWAFYl^C^LTQWQVLtSrrTE 

RLLLSFNYIRTVTASSFPFLEQLQLLELGSQYT 

PLUDKEAFRNLPNLRULDLGS SKIYFLHPD AF 

QGLFHLFELRLYFCGLSDAVLKDGYFRNLKA 

LTRLDLSKNQIRSLYLHPSFGKLNSLKSIDFSS 

NQIFLVCEHELEPLQGKTLSFFSLAANSLYSR 

VSVDWGKClsWPFRNM^EILDVSGNGWTV 

DITGNFSNAJ5KSQAFSLn-AHHIMGAGFGFHN 

1KDPDQNTFAGLAR5SVRHLX)LSHGFVFSLNS 
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T^Threonine, V=Valine, W^Tryptophan, 
Y«Tyrosine, X=Unknown, *-Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














RVFETLKDLKVU4LAYNKJNKIADEAFYGLD 

NLQVLNLSYNLLGELYSSNFYGLPKVAYIDL 

QKNfflAEQDQTFKFLEKlQTLDLRDNALTTIH 

FffSIPDIFLSGNKLVTLPKINLTANLIHLSENR 

LENLDELYFLLRVPHLQILILNQNRFSSCS GDQ 

TPSENPSLEQLFLGENMLQLAWETELCWDVF 

EGLSHLQVLYLNHNYLNSLPPGVFSHLTALR 

GLSLNSNRLTVLSHNDLPANLEILDISRNQLL 

APNPDVFVSLSVLDITHNKFICECELSTFINWL 

NHTNVTIAGPPADIYCVYPDSLSGVSLFSLSTE 

GCDEEEVLKSLKFSLFIVCTVTLTLFUfriLTV 

TKFRGFCFICYKTAQRLVPKDHPQGTEPDMY 

KYDAYLCFSSKDFTWVQNALLKHLDTQYSD 

QNRFNLCFEERDFVPGENRPVAN1QDAIWNSR 

KTVCLYSRHFLRDGWCLEAFSYAQGRCLSDL 

NSALIMWVGSLSQYQLMKHQSIRGFVQKQQ 

YLRWPEDLQDVGWFLHKLSQQILKKEKEKK 

KDNNIPLQTVATIS 


816 


2166 


A 


6646 


1 


3811 


RDRAGVRPAGKQHAAAAFYDVGGDRPWDS 

GNTQLPPRNPVKANAMFGAGDEDDTDFLSPS 

GGARLASLFGLDQAAAGHGNEFFQYTAPKQP 

KKGQGTAATGNQATPKTAPATMSTPTILVAT 

AVHAYRYTNGQYVKQGKFGAAVLGNHTTR 

EYRILLYISQQQPVTVARIHVNFELMVRPNNY 

STFYDDQRQNWSIMFESEKAAVEFNKQVCIA 

KCNSTSSLDAVLSQDLIVADGPAVEVGDSLE 

VAYTGWLFQNHVLGQVFDSTANKDKLLRLK 

LGSGKVTKGWEDGMLGMKKGGKRLLIVPPA 

CAVGSEGVIGWTQATDSILVFEVEVRRVK1A 

KDSGSDGHSVSSRDSAAPSPIPGADNLSADPV 

VSPPTSIPFKSGEPALRTKSNSLSEQLAINTSPD 

AVKAKLISRMAKMGQPMLPILPPQLDSNDSEI 

EDVNTLQGGGQPWTPSVQPSLQPAHPALPQ 

MTSQAPQPSVTGLQAPSAALMQVSSLDSHSA 

VSGNAQSFQPYAGMQAYAYPQASAVTSQLQ 

PVRPLYPAPLSQPPHFQGSGDMASFLMTEAR 

QHNTEIRMAVSKVADKMDHLMTKVEELQKH 

SAGNSMLIPSMSVTMETSMIMSNIQRIIQENER 

LKQEILEKSNRIEEQNDKISELIERNQRYVEQS 

NLMMEKRNNSLQTATENTQARVLHAEQEKA 

KVTEELAAATAQVSHLQLKMTAHQKKETEL 

QMQLTESLKETDLLRGQLTKVQAKLSELQET 

SEQAQSKFKSEKQNRKQLELKVTSLEEELTDL 

RVEKESLEKNLSERKKKSAQERSQAEEEIDEI 

RKSYQEELDKLRQLLKKTRVSTDQAAAEQLS 

LVQAELQTQWEAKCEHLLASAKDEHLQQYQ 

EVCAQRDAYQQKLVQLQEKSVCFAVCLALQA 

QITALTKQNEQHIKELEKNKSQMSGVEAAAS 

DPSEKVKKIMNQVFQSLRREFELEESYNGRTI 

LGT1MOTIKMVTLQLLNQQEQEKEESSSEEEE 

EKAEERPRRPSQEQSASASSGQPQAPLNRERP 

ESPMVPSEQWEEAVPLPPQALTTSQDGHRR 

KGDSEAEALSE3KDGSLPPELSCIPSHRVLGPP 

TSIPPEPLGPVSMDSECEESLAASPMAAK\PDN 

PSGK\VCVREVAPDGPLQESSTRLSLTS\DPEE 

GDPLALGPESPGEPQPPQLKKDDVTSSTGPHK 

ELSSTEAGSTVAGAALRPSHHSQRSSLSGDEE 

DELFKGATLKALRPKAQPEEEDEDEVSMKGR 

PPPTPLFGDDDDDDDEDWLG 


817 


2167 


A 


6649 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEG 
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KS/ARNSQLRIVLVGKTGAGKSATGNSILGRK 

VFHSGTAAKSITKKCEKRSSSWKETELVWD 

TPGIFDTEVPNAETSKEIIRCILLTSPGPHALLL 

VVPLGRYTEEEHKATEKI1JCMFGERARSFMIL 

IFTRKDDLGDTNLI1DYLREAPEDIQDLMDIFG 

DRYCALNNKATGAEQEAQRAQLLGLIQRVV 

RENKEGCYTNRMYQRAEEEIQKQTQAMQEL 

HRVELEREK^RIREEYEEKIRKLEDKVEQEKR 

KKQMEKKLAEQEAHYAVRQQRARTEVESKD 

GLLELIMTALQ1ASFILLRLFAED 


S18 


2168 


A 


6660 


357 


1890 


APSGSWTRWLTLDPCSLRSRSPRSLLDPGMP 

GISARGLSHEGRKQLAVNLTRVLALYRSILDA 

YnEFF\TDNLWDTLPCSWQEALDGLKPPQLA 

TMLLGMPGEGEWRYRSVWPLTLLALKSTA 

CALAFTRMPGFQTPSEFLENPSQSSRLTAPFR 

KHVRPKKQHEIRRLGELVKKLSDFT/GLHPGC 

RRGLRPG\HLSRFMALGLGLMVKSIEGDQRL 

VERAQRLDQELLQALEKEEKRNPQVVQTSPR 

HSPHHVVRWVDPTALCEELLLPLENPCQGRA 

RLLLTGLHACG\DLSVALLRHFSCCPEWALA 

SVGCCYMKLSDPGGYPLSQWVAGLPGYELP 

YRLREGACHALEEYAERLQKAGPGLRTHCY 

RAALETVIRRARPELRRPGVQGIPRVHELKIEE 

YVQRGLQRVGLDPQLPLNLAALQAHLAQEN 

RWAFFSLALLLAPLVETLILLDRLLYLQEQA 

LSP\GFHAELLPIFSPELSPRNLVLVATKMPLG 

QALSVLETEDS 


819 


2169 


A 


6661 


65 


2686 


SGSGHCLAEAASMGPWGWKLRWTVALLLA 

AAGTAVGDRCERNEFQCQDGKCISYKWVCD 

GSAECQDGSDESQETCLSVTCKSGDFSCGGR 

VNRCIPQFWRCDGQVDCDNGSDEQGCPPKTC 

SQDEFRCHDGKCISRQFVCDSDRDCLDGSDE 

ASCPVLTCGPASFQCNSSTCIPQLWACDNDPD 

CEDGSDEWPQRCRGLYVFQGDSSPCSAFEFH 

CLSGECIHSSWRCDGGPDCKDKSDEENCAVA 

TCRPDEFQCSDGNCIHGSRQCDREYDCKDMS 

DEVGCVNVTLCEGPNKFKCHSGECITLDKVC 

NMARDCRDWSDEPIKECGTNECLDNNGGCS 

HVCNDLKIGYECLCPDGFQLVAQRRCEDIDE 

CQDPDTCSQLCVNLEGGYKCQCEEGFQLDPH 

TKACKAVGSIAYLFFTNRHEVRKMTLDRSEY 

TSLIFNUUWVALDTEVASNRIYWSDLSQRMI 

CSTQLDRAHGVSSYDTVISRDIQAPDGLAVD 

WIHSNIYWTDSVLGTVSVADTKGVKRKTLFR 

ENG SKPRAIVVDPVHGFMYWTD WGTP AKIK 

KGGLNGVDIYSLVTENIQWPNGITLDLLSGRL 

YWVDSKLHSISSIDVNGGNRKTELEDEKRLAH 

PFSLAWEDKWWTDIINEAIFSANRLTGSDV 

NLLAENLLSPEDMVLFHNLTQPRGVNWCERT 

TLSNGGCQYLCLPAPQINPHSPKFTCACPDGM 

LLAR\DMRSCLTEG\EAAVATQETSTVRJLKVS 

STAVRTQHTTTRPVPDTSRLPGATPGLTTVEI 

VTMSHQALGDVAG\RGN\EKKPSSVRALSrVL 

PIVXLLVFLCLGVFLLWKJWRIJCNINSINFDNP 

VYQKTTEDEVHICHNQDGYSYPSRQMVSLED 

DVA 


820 


2170 


A 


6666 


17 


4146 


ERGISSQIKGMKSGSGGGSPTSLWGLLFLSAA 
LSLWPTSGEICGPGIDIRNDYQQLKRLENCTVI 
EGYUfflXISKAEDYRSYRFPKLTVITEYLLLF 
RVAGLESLGDLFPNLTVIRGWKLFYNYALVIF 
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EMTNLKDIGLYNLRNITRGVAIRDBKNADLCYL 

STVDWSLILDAVSNNYIVGNKPPKECGDLCP 

GTMEEKPMCEKTnNNEYNYRCWTTNRCQK 

MCPSTCGKRACTENNECCHPECLGSCSAPDN 

DTACV ACRHY YY AG VCVP ACPFNTYRFEGW 

RCVDRDFCANILSAESSDSEGFVIHDGECMQB 

CPSGFIRNGSQSMYCIPCEGPCPKVCEEEKKT 

KTIDSVTSAQMLQGCTIFKGNLLINIRRGNNIA 

SELENFMGLIEVVTGYVKIRHSHALVSLSFLK 

NLRLILGEEQLEGNYSFYVLDNQNLQQLWD 

WDHRNLTIKA GKMYF AFNPKLCV SEI YRMEE 

VTGTKGRQSKGDINTRNNGERASCESDVLHF 

TSTTTSKTNRIIITWHRYRPPDYRDLISFTVYYK 

EAPFKNVTEYDGQDACGSNSWNMVDVDLPP 

NKDVEPGILLHGLKPWTQYAVYVKAVTLTM 

VENDHIRGAKSEILYIRTNASVPSIPLDVLSAS 

NSSSQLIVKWNPPStPNGNLSYYTVRWQRQP 

QD G YL YRHNYC S KDKIPIRKY ADGTIDIEE VT 

ENPKTEVCGGEKGPCCACPKTEAEKQAEKEE 

AEYRKVFENFLHNSIFVPRPERKRRDVMQVA 

NTTMSSRSRNTTAADTYNTTDPEELETEYPFF 

ESRVDNKERTVISNLRPFTLYRIDIHSCNHEAE 

KLGCSASNFVFARTMPAEGADDIPGPVTWEP 

RPENSIFLKWPEPENPNGLILMYEIKYGSQVE 

DQRECVSRQEYRKYGGAKLNRLNPGNYTARI 

QATSLS GNGS WTDPVFFYVQAKRYENFIHLII 

ALPVAVLLIVGGLVIMLYVFHRKRNNSRLGN 

GVLYASVNPEYFSAADVYVPDEWEVAREKIT 

MSRELGQGSFGMVYEGVAKGVVKDEPETRV 

AIKTVNEAASMRERIEFLNEASVMKEFNCHH 

WRLLGWSQGQPTLVIMELMTRGDLKSYLR 

SLRPEMENNPVLAPPSLSKMIQMAGE1ADGM 

AYLNANKFVHRDLAARNCMVAEDFTVKIGD 

FGMTRDFYETDYYRKGGKGLLPVRWMSPESL 

KDGVFTTYSDVWSFGVVLWEIATLAEQPYQ 

GLSNEQVLRFV\MEGGLLDKPDNCPDMLFEL 

MRMCWQYNPKMRPSFLEIISSIKEEMEPGFRE 

VSFYYSEENKLPEPEELDLEPENMESVPLDPS 

ASSSSLPLPDRHSGHKAENGPGPGVLVLRASF 

DERQPYAHMNGGRKNERALPLPQSSTC 


821 


2171 


A 


6691 


106 


825 


GRVLFRGCGVGHKGQVLMGTFILAQDWLSE 

SNHVFCVSSMLRLQKJRLASSVLRCGKKKVW 

LDPNETNEIANANSRQQIRKLIKDGLIIRKPVT 

VHSRARCRKNTLARRXGRHMGIGKRKGTAN 

ARMPEKVTWMRRMRILRRLLRRYRES/KRYR 

ESKKIDRHMYHSLYLKVKGNVFKNKRILMEH 

IHKIJCADKARKKLLADQAEARRSKTKEARK 

RREERLQAKKEEUKTLSKEEETKK 


822 


2172 


A 


6715 


772 


21 


DFRPGLLLPRKKKMFGFHKPKMYRSIEGC\CI 

SGAKSSSS\RFTDSKRYEK\DFQ\SCFGLHETR\ 

SGDI\CNA\CVLL\LKRWKKLPAGSKK\NWNH 

VVDARAGPS\LKTTLKPKKVKTL\SGNRIK\ST 

QISKLQKEFKR\HNSDAHSTTS\SASPVAQSPLF 

TVNQFRWTGSDTGVGFPGSNRNHPVFSFLDU 

TYWKRQKICCGIWKGRFGEVLIDTHLFKPCC 

SNKKAVAAEKPEEQGPEPLPISTQEWVTEVFM 


823 


2173 


A 


6727 


3 


4063 


PYLATLQLDSSLLEPPKYQTPPAAAQGQATPG 
NAGPLAPNGSAAPPAGSAFNPTSNSSSTNPAA 
SSSASGSSVPPVSSSASAPG1SQISTTSSSGFSGS 
VGGQNPSTGGISADRTQGNIGCGGDTDPGQS 
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SSQPSQDGQESNVPSVGSLADPDYLNTPQMN 

TPVTLNSAAPASNSGAGVLPSPATPRFSVPTP 

RTPRTPRTPRGGGTASGQGSVKYDSTDQGSP 

ASTPSTTRPLNSVEPATMQPIPEAHSLYVTLIL 

SDSVMNIFKDRNFDSCC1CACNMNIKGADVG 

LYIPDSSNEDQYRCTCGFSAIMNRKLGYNSGL 

FLEDELDIFGKNSDIGQAAERRLM\MCQSTFL 

PQVEGTKKPQEPPISLLLLLQNQHTQPFASLN 

FLDYISSNNRQTLPCVSWSYDRVQADNNDY 

WTECFNALEQGRQ Y VDNPTG GK VDEAL VRS 

ATVHSWPHSNVLDISMLSSQDWRMLLSLQP 

FLQDAIQKKRTGRTWENIQHVQGPLTWQQFH 

KMAGRGTY GSEESPEPLPIPTLLVGYDKDFLT 

ISPFSLPFWER1XLDPYGGHRDVAYIWCPEN 

EALLEGAKTFFRDLSAVYEMCRLGQHKPICK 

VLRDGIMRVGKTVAQKLTDELVSEWFNQPW 

SGEENDNHSRLKLYAQVCRHHLAPYLATLQL 

DSSLLIPPKYQTPPAAAQGQATPGNAGPLAPN 

GSAAPPAGSAFNPTSNSSSTNPAASSSASGSSV 

PPVSSSASAPGISQISTTSSSGFSGSVGGQNPST 

GGISADRTQGNIGCGGDTDPGQSSSQPSQDG 

QESVTERERIGIPTEPDSADSHAHPPAWIYM 

VDPFTYAAEEDSTSGNFWLLSLMRCYTEMLD 

NLPEHMRNSHLQIVPCQYMLQTMKDEQVFY 

IQYLKSMAFSVYCQCRRPLPTQ1HIKSLTGFGP 

AASIEMTLKNPERPSP1QLYSPPFILAPIKDKQT 

ELGETFGEASQKYNVLFVGYCLSHDQRWLL 

ASCTDLHGELLETCWNIALPNRSRRSKVSAR 

KIGLQKLWEWCIGIVQMTSLPWRVVIGRLGR 

LGHGELKDWSILLGECSLQTISKKLiCDVCRM 

CG1SAADSPSILSACLVAMEPQGSFWMPDAV 

TMGSVFGRSTALNMQSSQLNTPQDASCTHIL 

VFPTSSTIQVAPANYPNEDGFSPNNDDMFVDL 

PFPDDMDNDIGELMTGNLHSSPNS SPVPSPGSP 

SGIGVGSHFQHSRSQGERLLSREAPEELKQQP 

LALGYFVSTAKAENLPQWFWSSCPQAQNVQC 

PLFLKASLHHHISVAQTDELLPAKNSQRVPHP 

LDSKTTSDVLRFVLEQYNALSWLTCNPATQD 

RTSCLPVHFWLTQLYNAIMNIL 


824 


2174 


A 


6732 


2440 


365 


VEEGLGRRRTPPGGRRGPVTPARPGPDSVRR 

RLLPPSSAAAFSSHRHNLLCSRRRGGGGGGG 

GGGGGTIKRPGITGPTAATSPSGEPGNAASAP 

LSLLSPFPGQTTYQHPGVAEPSAYGGRDVAC 

ASLVFGRLQHRGGDRKRGLLGRSSGDAASD 

QPFRCRSGSTAGRLVKQMDFTEAYADTCSTV 

GLAAREGNVKVLRKLLKKGRSVDVADNRG 

WMPIHEAAYHNSVECLQMLINADSSENYIKM 

KTFEGFCALHLAASQGHWKIVQ1LLEAGADP 

NATTLEETTPLFLAVENGQIDVLRLLLQHGAN 

VNGSHSMCGWNSLHQASFQENAE1QCLLLRK 

GANKECQDDFGITPLFVAAQYGVKLESIASILIS 

SGVANVNCQALDKATPLFIAAQEGHTKCVELL 

LSSGADPDLYCNEDSWQLPIHAAAQMGHTK1 

LDLLIPLTNRACDTGLNKVSPVYSAVFGGHE 

DCLEILLRNGYSPDAQACLVFGFSSPVCMAFQ 

KDCEFFGIVNILLKYGAQINELHLAYCLKYEK 

FStFRYFIJRKGCSLGPWNHIYEFVNHAIKAQA 

KYKEWLPHLLVAGFDPLILLCNSWTDSVSIDT 

LIFTLEFTNWKTLAPAVERMLSARASNAWIL 

QQHIATVPSLTHLCRLEIRSSLKSERLRSDSYIS 
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QLPLPRSLHNYLLYEDVLRMYEVPELAAIQD 
G 


825 


2175 


A 


6735 


277 


1252 


RIMGLFDRGVQMLL1TV GAFAAFSLMTIAVG 

lU I WL> X !>K\J V CFki JrLo v ociNti i oxuSJNCis v ivi i 

HSGLWRTCCLEGNFKGLCKQIDHFPEDADYE 

ADTAEYFLRAVRASSIFPILSV1LLFMGGLCIA 

ASEFYKTRHNHLSAGIFFVSAGLSNIIGUVYIS 

ANAGDPSKSDSKKNSYSYGWSFYFGALSFIIA 

EMVGVLAVHMFIDRHKQLRATARA\TDYLQ 

ASAITRIPSYRYRYQRRSRSSSRSTEPSHSRDA 

SPVGIKGFNTLPSTEISMYTLSRDPLKAATTPT 

ATYNSDRDNSFLQVHNCIQKENKDSLHSNTA 

NRRTTPV 


826 


2176 
- 


A 


6744 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNE 

TEDCPGMMLWRYPEPRGLTLVRITPVPFNTT 

EDPDISTADLGDVLQDPCSLEYWDELQKVFV 

AFREFNLSESKVCELQLPDIhfLVNDQKKLVSS 

DLWRIVLNSSQNGADDQSSASESGSQSTCDPL 

VTPTALAACTRVDSCFTPWFVPSLCYSFQFAH 

LEFHLCHHLDQLGTAAPQYLQPFVSDRNMPS 

ELEYMTVSFREPHMYLRQWNNGSVCQEIQFL 

AQADCKLLECRNVTMQSVVKPFSIFGQMAVS 

SDWEKLLDCTVrVDSVFVNLGQHWHSLNT 

AIQAWQQNKCPEVEELVFSHFVICNDTQETL 

RFGQVDTDENILLASLHSHQySWRSHKSPQL 

LHICIEGWGNWRWSEPFSVDHAGTFIRTIQYR 

GRTASLIIKVQQLNGVQKQniCGRQIICSYLSQ 

SIELKWQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLE 

SKAPEYSIVIQVPSSNSSIIYVWCTVLTLEPNS 

QVQQRMIVFSPLFIMRSHLPDPIIIHLEKRSLGL 

SETQIEPGKGQEKPLQNIEPDLVHHLTFQAREE 

YDPSDCAVPISTSLIKQIATKVHPGGTVNQILD 

EFYGPEKSLQPIWPYNKKDSDRNEQLSQWDS 

PMRVKLSIWKPYVRTLLIELLPWALLINESKW 

DLWLFEGEKIVLQVPAGKIIIPPNFQEAFQIGIY 

WANTNTVHKSVAIKLVHNLTSPKWKDGGNG 

E WTLDEEAF VDTEIRLG AFPGHQKLCQFCI S 

SMVQQGIQnQIEDKTTIINNTPYQIFYKPQLSV 

CNPHSGKEYFRVPDSATFSICPGGEQPAMKSS 

SLPCWDLMPDISQSVLDASLLQKQIMLGFSPA 

PGADSS QCWSLPAIVRPEFPRQSVA VFLGNFR 

ENGFCTRA1VLTYQEHLGVTYLTLSEDPSPRV 

IfflNRCPVKMLIKENlKDIPKJEWCKKIPSECS 

IHHELYHQISSYPDCKTKDLLPSLLLRVEPLDE 

VTTEWSDAIDINSQGTQWFLTGFGYVYVDV 

VHQCGTVFIWAPEGKAGPILTOTNRAPEiaV 

TF/KMFITQLSLAVFDDLTHHKASAELLRLTL 

DNIFLCVAPGAGPLPGEEPVAALFELYCVEIC 

CGDLQLDNQLYNKSNFHFAVLVCQGEKAEPI 

QCSKMQSLLISNKELEEYKEKCFIKLCITLNEG 

KSILCDESfEFSFELKPARLYVEDTFVYYIKTLF 

DTYLPNSRLAGHSTHLSGGKQVLPMQVTQH 

ARALVNPVKLRKLVIQPVNLLVSIHASLKLY1 

ASDHTPLSFSVFERGPIFTTARQLVHALAMHY 

AAGALFRAGWWGSLD1LGSPASLVRSIGNG 

VADFFRLPYEGLTRGPGAFVSGVSRGTTSFVK 

HISKGTLTSITNLATSLARKMDRLSLDEEHYN 

RQEEWRRQLPESLGEGLRQGLSRLGISLLGAI 

AGIVDQPMQNFQKTSEAQASAGHKAKGVISG 
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nucleotide insertion 














VGKGIMGVFTKPIGGAAELVSQTGYGILHGA 

GLSQLPKQRHQPSDWHADQAPNSHVKYVW 

KMLQSLGRPEVHMALDWLVRGSGQEHEGC 

LLLTSEVLFWSVSEDTQQQAFPVTEIDCAQD 

SKQNNLLTVQLKQPRVACDVEVDGVRERLSE 

QQYNRLVDY1TKTSCHLAPSCSSMQIPCPVVA 

AEPPPSTVKTYHYLVDPHFAQVFLSKFTMVK 

NKALRKGFP 


827 


2177 


A 


6748 


2 


1662 


FVGAPRRGNPFGSPGNPGRHQGPCHRPRGTK 

ASGVSPTLWEIPQAAATGLEMPSSGRALLDSP 

LDSGSLTSLDSSVFCSEGEGEPLALGDCFTVN 

VGGSRFVLSQQALSCFPHTRLGKLAVWASY 

RRPGALAAVPSPLELCDDANPVDNEYFFDRS 

SQAFRYVLHYYRTGRLHVMEQLCALSFLQEI 

QYWGIDELSIDSCCRDRYFRRKELSETLDFKK 

DTEDQESQHESEQDFSQGPCPTVRQKLWNIL 

EKPGSSTAARIFGVISnFVGVSIINMALMSAEL 

SWLDLQLLEELEYVCISWFTGEFVLRFLCVRD 

RCRFLRKVPNHDLLAILPFY1TLLVESLSG\SQT 

TQEL\ENVGAHCPGCLRLLRAL\RMLKAWGR 

HSTGLRSLGMTITQCYEEVGLLLLFLSVGISIF 

STVEYFAEQSIPDTTFTSVPCAWWWATTSMT 

TVGYGDIRPDTTTGKIVAFMCILSG1LVLALP] 

AnNDRFSACYFTLKLKEAAVRQREALKKLTK 

MATDSYISVNLRDVYARSIMEMLRLKGRER 

ASTRSSGGDDFW 


828 


2178 


A 


6786 


5672 


1360 


GTHPASSGPVPLPPAAVSAATREELGEPVPFV 

TASSGFQSMHSSNPKVRSSPSGNTQSSPKSKQ 

EVMVRPPTVMSPSGNPQLDSKFSNQGKQGGS 

ASQSQPSPCDSKSGGHTPKALPGPGGSMGLK 

NGAGNGAKGKGKRERSISADSFDQRDPGTPN 

DDSDDCECNSADHIKSQDSQHTPHSMTPSNAT 

APRSSTPPHGQTTATEPTPAQKTPAKVVYVFS 

TEMANKAAEAVLKGQVETIVSFHIQNISNNK 

TERSTAPLNTQISALRNDPKPLPQQPPAPANQ 

DQNSSQNTRLQPTPPIPAPAPKPAAPPRPLDRE 

SPGVENKLIPSVGSPASSTPLPPDGTGPNSTPN 

NRAVTPVSQGSNSSSADPKAPPPPPVSSGEPPT 

LGENPDGLSQEQLEHRERSLQTLRDIQRMLFP 

DEKEFTGAQSGGPQQNPGVLDGPQKKPEGPI 

QAMMAQSQSLGKGPGPRTDVGAPFGPQGHR 

D VPF SPDEMVPPSMNSQSGTTGPDHLDHMTP 

EQIAWLKLQQEFYEEKRRKPEQVWQQCSLQ 

DMMVHQHGPRGWRGPPPPYQMTPSEGWAP 

GGTEPFSDGINMPHSLPPRGMAPHPNMPGSQ 

MRLPGFAGMINSEMEGPNVPNPASRPGLSGV 

SWPDDVPKCPDGRNFPPGQGIFSGPGRGERFP 

NPQGLSEEMFQQQLAEKQLGLPPGMAMEGIR 

PSMEMNRMIPGSQRHMEPGNNPIFPRIPVEGP 

LSPSRGDFPKGIPPQMGPGRELEFGMVPSGM 

KGDVNLNVNMGSNSQMIPQKMREAGAGPEE 

MLKLRPGGSDMLPAQQKMVPLPFGEHPQQE 

YGMGPRPFLPMSQGPGSNSGLRNLREPIGPDQ 

RTNSRLSHMPPLPLNPSSNPTSLNTAPPVQRG 

LGRKPLDISVAGSQVHSPGINPLKSPTMHQVQ 

SPMLGSPSGNLKSPQTPSQLAGMLAGPAAAA 

SIKSPPVLGSAAASPVHLKSPSLPAPSPGWTSS 

PEPPLQSPGIPFNHKAPLTMASPAMLGNVESG 

GPPPPTASQPASVNIPG\SLPSSTPYTMPPEPTL 

SQNPLSIM\MSR\MSKFAM\PS\SNPGYNHDAJ 
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KTVASSDDDSPPARSPNLPSMNNMPGMGINT 

QNPR1SGPNPWPMPTLSPMGMTQPLSHSNQ 

MPSPNAVGPNIPPHGVPMGPGLMSHNPIMGH 

GSQEPPMVPQGRMGFPQGFPPVQSPPQQVPFP 

HNGPSGGQGSFPGGMGFPGEGPLGRPSNLPQ 

SSADAALCKPGGPGGPDSFTVLGNSMPSVFT 

DPDLQEVIRPGATGIPEFDLSRIIPSEKPSQTLQ 

YFPRGEVPGRKQPQGPGPGFSHMQGMMGEQ 

APRMGLALPGMGGPGPVGTPDIPLGTAPSMP 

GHNPMRPPAFLQQGMMGPHHRMMSPAQST 

MPGQPTLMSNPAAAVGMIPGKDRGPAGLYT 

HPGPVGSPGMMMSMQGMMGPVNRTS 


829 


2179 


A 


6797 


433 


3 


ASFFNFSICICKIILEVGPPVGHPAHDDVGGRH 

GPGGR/GSRSPRSLQCAPGGGRRSGCPAGSSP 

ASTCPPSPGGSGADRFGPSPPPPSREAAPTAG 

AAASSTSSGASCPPVPASSRWGVRSRTRSGSG 

GEREPRDRPSERPRLV 


830 


2180 


A 


6800 


3 


1911 


1JERAFGPRTPRAPRKRRRRLLLSPPPRPPPPL 

DREPRAPGPWLCPSRAGTAQDPARIRERRGR 

VAGGAAGPAMELRARGWWLLCAAAALVAC 

ARGDPASKSRSCGEVRQIYGAKGFSSSVDVPQ 

AEISGEHLR1CPQGYTCCTSEMEENLANRSHA 

ELETALRDSSRVLQAMLATQLRSFDDHFQHL 

LNDSERTLQATFPGAFGELYTQNARAFRDLY 

SELRLYYRGANLHLEETLAEFWARLLERLFK. 

QLHPQLLLPDDYLDCLGKQAEALRPRGEAPV 

RJELRLRAT01A\FVAAR\SFVQGLGVAS\DWR 

KVAQVPLG\PEC^RAVIEAGSYC/ALHCVGVP 

GARPCPDYCRNVLKGCLANQADLDAEWRNL 

LDSMVLITDKFWGTSGVESVIGSVHTWLAEA 

INALQDNRDTLTAKVIQGCGNPKVNPQGPGP 

EEKRRRGKLAPRERPPSGTLEKLVSEAKAQL 

RDVQDFWISLPGTLCSEKMALSTASDDRCWN 

GMARGRYLPEVMGDGLANQINNPEVEVDIT 

KFDMTIRQQIMQIX^ITNRLRSAYNGNDVDF 

QDASDDGSGSGSGDGCLDDLCGRKVSRKSSS 

SRTPLTHALPGLSEQEGQKTSAASCPQPPTFL 

LPLLLFLALTVARPRWR 


831 


2181 


A 


6808 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEA 

EGRLREKLF SGYDSS VRPAREVGDRVRVS VG 

LILAQLISLNEKDEEMSTKVYLDLEWTDYRLS 

WDPAEHDGIDSLIUTAESVWLPDVVLLNNND 

GNFDVALDISVWSSDGSVRWQPPGIYRSSCS 

IQVTYFPFDWQNCTMVFSSYSYDSSEVSLQT 

GLGPDGQGHQEIHIHEGTFIKNGQwtNlHJ<vPb 

RLIQPPGDPRGGREGQRQEVIFYLIIRRKPLFY 

LVNVIAPCILriXI^IFVFYLPPDAGEKMGLSIF 

ALLTLTVFLLLLADKVPETSLSVPinKYLMFT 

MVLVTFSVILSVWLNLHHRSPHTHQMPLWV 

RQEFIHKLPLYLRLKRPKPERDLMPEPPHCSSP 

fiRfiWfiRrrTDEYFIRKPPSDFLFPKPNRFQPEL 

SAPDLRRFDDGPNRAVALLPELREWSSISYIA 

RQLQEQEDHDALKEDWQFVAMWDRLFLW 

TFIIFTSVGTLWIFLDATYHLPPPDPFP 


832 


2182 


A 


6824 


71 


1079 


" ETMAKNPPENCEDCHELNAEAFKSKKICKSLK 
ICGLVFGILALTLIVLFWGSKHFWPEVPKKAY 
DMEHTFYSNGEK3CKIYMEIDPVTRTEIFRSGN 
GTDETLEVHDFKNGYTGIYFVGLQKCFIKTQI 
KVIPEFSEPEEEIDENEE1T1TFFEQSVWVPAE 
KPIENRDFLKNSKILEICDNVTMYW\TNPTL\IS 
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GTFAKQLHHNFAFIILVSELQDFEEEGEDLHFP 
ANEKKGffiQNEQWVWQVKVEKTRH 
EEELPINDYTENGIEjFDPMLDERGYCCIYCRR 
GNRYCRRVCEPLLG YYPYPYCY QGGRVICRV 
IMPCNWWVARMLGRV 


833 


2183 


A 


6846 


116 


602 


EAEGEQVCGAKCCGDAPHVENREEETARIGP 

GVMESKEERALNNLrVENVNQENDEKDEKE 

QVANKGEPL ALPLNV SEYC VPRGNRRRFRVR 

QPILQYRWDIMHRLGEPQARMREENMERIGE 

EVRQLMEKLREKQLSHSLRAVSTDPPHHDHH 

DEFC\LMP 


834 


2184 


A 


6851 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSR 

GSREESPAPSRAPASASLWRRLVWEAKMAA 

HAAAAAQAAAAQAAHAEAADSWYLALLGF 

AEHFRTSSPPKIRLCVHCLQAVFPFKPPQRIEA 

RTHLQLG SVLYHHTKN SEQ ARSHLEKA WLI S 

QQIPQFEDVKFEAASLLSELYCQENSVDAAKP 

LLRKAIQISQQTPYWHCRLLFQLAQLHTLEKD 

LVSACDLLGVGAEYARWGSEYTRALFLLSK 

GMLLLMERKLQEVHPLLTLCGQIVENWQGN 

PIQKESLRVFFLVI^VTHYLDAGQVKSVKPC 

LKQLQQCIQTISTLHDDEILPSNPADLFHWLP 

KEHMCVLVYLVTVMHSMQAGYLEKAQKYT 

DKALMQLEKLKMLDCSPILSSFQVILLEHnM 

CRLVTGHKATALQEISQVCQLCQQSPRLFSN 

HAAQLHTLLGLYCVSVNCMDNAEAQFTTAL 

RLTNHQELWAFTVTNLASVYIREGNRHQEWX 

LYSLLERINPDHSFPVSSHCLRAAAFYVRGLF 

SFFQGRYNEAKRFLRETLKMSNAEDLNRLTA 

CSLVLLGHIFYVLGNHRESNNMVVPAMQLAS 

KIPDMSVQLWSSALLRDLNKACGNAMDAKE 

AAQMHQNFSQQLLQDHIEACSLPEHNLITWT 

DGPPPVQFQAQNGPNTSLASLL 


835 


2185 


A 


6855 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCL 

SVSGIGGFLVSLSSRMKLQTLAVSVTALKFWS 

AYVPCQTQDRDALRLTLEQIDLIRRMCASYSE 

LELVTSAKALNDTQKLACLIGVEGGHSLDNS 

LSILRTFYMLG VRYLTLrHTCN TP WAbSbAK. 

GVHSFYNNISGLTDFGEKVVAEMNRLGMMV 

DLSHVSDAVARRALEVSQAPVIFSHSAARGV 

CNSARNVPDD1LQLLEEERWAFVMVSLFHGE 

LIQWQPIRPMCSTVADHFDHIKAVVIGSKFIGI 

GGD YDG AGKYRKKTTCKAPWRTS SRMSS 


836 


2186 


A 


6862 


315 


11 


PPRSRPSCWRKKVGPGRPV/WWGGTGPPGQG 
RPEIRLLPLPMTGACGAVAASRTGSSGPG/SSL 
PNGHGGKGSGLANGLAGNP\GHLGLGSSFGT 
GPGSGRPPP 


837 


2187 


A 


6863 


2 


1615 


VLRGQRGP AG GLAEERRRGRNE WR1HD VTT 
APFPGLVQRRSRJLLIVSQVRYFLKNKVSPDLC 

AKDNELWTPLHAAATCGHTNLVKILVQYGA 

DLLAVNSDGNMPYDLCEDEPTLDVIETCMAY 

QGITQEKINEMRVAPEQQMIADIHCMIAAGQ 

DLDWIDAQGATLLHIAGANGYLRAAELLLDH 

GWVDVKDWDGWEPLHAAAFWGQMQMAE 

LLVSHGANVLNARTSMDEMPIDLCEEEEFKVL 

LLEIJC\HKHDVIMKSQLRHKSSLSRRTSHRQA 

S/SVGKWRRTQPVGTGPNL\YRKEYE/GEEAI 

LWQRSA\AEDQRTSTYNGDIRET\RTDQENKD 
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PNPRLEKVPVLLSEFPTKIPRGELDMPVENGLR 

AFVSAYQYALANGDVWKVHEVPDYSMAYG 

NPGVADATPPWSSYKEQSPQTLLELKRQRAA 

AKLLSHPFLSTHLGSSMARTGESSSEGKAPLI 

GGRTSPYSSNGTSVYYTVTSGDPPLLKFKAPI 

EEMEEK VHGCCRI S 


838 


2188 


A 


6865 


6291 


739 


AGPLEPRVQGAMALQLWALTLLGLLGAGAS 

LRPRKLDFFRSEKELNHLAVDEASGWYLGA 

VNALYQLDAKLQLEQQVATGPVLDNKKCTP 

PIEASQCHEAEMTDNVNQLLLVDPPRKRLVE 

CGQLLKGIVCALRALSNISLRLFYEDGSGEKSF 

VASNDEGVATVGLVSSTGPGGDRVLFVGKG 

NGPHDNGIIVSTRLLDRTDSREAFEAYTDHAT 

YKAG YLSTNTQQFV AAFED GP YVF FVFNQ QD 

KHPARNRTLLARMCREDPNYYSYLEMDLQC 

RDPDIHAAAFGTCLAASVAAPGSGRVLYAVF 

SRDSRSSGGPGAGLCLFPLDEVHAKMEANRN 

ACYTGTREARDIFYKPFHGDIQCGGHAPGSSK 

SFPCGSEHLPYPLGSRDGLRGTAVLQRGGLN 

LTAVTVAAENNHTVAFLGTSDGRILKVYLTP 

DGTSSEYDSILVEINKRVKRDLVLSGDLGSLY 

AMTQDKVFRLPVQECLSYPTCTQCRDSQDPY 

CGWCVVEGRCTRKAECPRAEEASHWLWSRS 

KSCVAVTSAQPQNMSRRAQGEVQLTVSPLPA 

LSEEDELLCLFGESPPHPARVEGEAVICNSPSS 

IPVTPPGQDHVAVT1QLLLRRGNIFLTSYQYPF 

YDCRQAMSLEENLPCISCVSNRWTCQWDLR 

YHECREASPNPEDGEVRAHMEDSCPQFLGPSP 

LVIPMKHETDVNFQGKNLDTVKGSSLHVGSD 

LLKFMEPVTMQESGTFAFRTPKLSHDANETL 

PLHLYVKSYGKKIDSKLHVTLYDCSFGRSDC 

SLCRAANPDYRCAWCGGQSRCVYEALCNTT 

SECPPPVITRIQPETGPLGGGIRJTILGSNLGVQ 

AGDIQRISVAGRNCSFQPERYSVSTRIVCVIEA 

AETPFTGGVEVDVFGKLGRSPPNVQFTFQQP 

KPLSVEPQQGPQAGGTTLTIHGTHLDTGSQED 

VRVTLNGVPCKVTKFGAQLQCVTGPQATRG 

QMLLEVSYGGSPVFNPGIFFTYRENPVLRAFE 

PLRSFASGGRSINVTGQGFSLIQRFAMVV1AEP 

LQSWQPPREAESLQPMTW GTDYVFHNDTK 

WFLSPAVPEEPEAYNLTVLIEMDGHRALLRT 

EAGAFEYVPDPTFENFTGGVKKQVNKLIRAR 

GTNLNKAMTLQEAEAFVGAERCTMKTLTET 

DLYCEPPEVQPPPKRRQKRDTTHNLPEF1VKF 

GSREWVLGRVEYDTRVSDVPLSLILPLVIVPM 

VWIAVSVYCYWRKSQQAEREYEKIKSQLEG 

LEESVRDRCKKEFTDLMIEMEDQTNDVHEAG 

1PVLDYKTYTDRVFFLPSKDGDKDVMITGKL 

DIPEPRRPWEQALYQFSNLLNSKSFLINFIHT 

L\ENQPEFSARAKVYFASLLTVALHGKLEYYT 

DIMHTLFLELLEQYWAKNPKXMLRRSETW 

ERMLSNWMSICLYQYLKJDSAGEPLYKLFKAI 

KHQVEKGPVDAVQKKAKYTLNDTGLLGDD 

VE Y APLTV S VIVQDEG VD AIP VK VLN CDTI S Q 

VKEK1IDQVYRGQPCSCWPRPDSWLEWRPG 

STAQILSDLDLTSQREGRWKRVNTLMHYNVR 

DGATLELSKVGVSQQPEDSQQDLPGERHALL 

EEENRVWHLVRPTDEVDEGKSKRGSVKEKE 

RTKAITEIYLTRLLSVKGTLQQFVDNFFQSVL 

APGHAVPPAVKYFFDFLDEQAEKHNIQDEDTI 
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M=Methionine,N«Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 

i — inreuuinc, v*— valine, W"-irypiupjioi*, 
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fflWKTNSLPUlFWVNILKNPHFIFDVHVHEVV 

DASLSVIAQTFMDACTRTEHKLSRDSPSNKLL 

YAKEISTYKKMVEDYYKGIRQMVQVSDQDM 

KTHLAEISRAHTDSLNTLVALHQLYQYTQKY 

YDEIINALEEDPAAQKMQLAFRLQQIAAALE 

NKVTDL 


839 


2189 


A 


6872 


1 


1485 


RARRLALQCHVCVCALTPGEQSGRRLPGQT 

WLMFSCFCFSLQDNSFSSTTVTECDEDPVSLH 

EDQTDCSSLRDENNKENYPDAGALVEEHAPP 

SWEPQQQNVEATVLVDSVLRPSMGNFKSRKP 

KSIFKAESGRSHGESQEEEHWSSQSECQVRA 

GTPAHESPQNNAFKCQET\VRL\QPRIDQRTAT 

SPKDArEIllXQDlJvEEiEAAQVHo 

TQSVLAVDGTDSADPSPVHKDGQNEADSAPE 

DLHSVGTSRLLL/YH1TDGDNPTAVRHGCSL/F 

SGQSQRFNLDPESAPSPPSTQQFMMPRSSSRC 

SCGDGKEPQTTTQLTKHIQSLKRKIRKFEEKFE 

QEKKYRPSHGDKTSNPEVLKWMNDLAKGRK 

QLKELKLKLSEEQGSAPKGPPRNLLCEQPTVP 

RENGKPEAAGPEPSSSGEETPDAALTCLKERR 

EQLPPQEDSKVTKQDKNLIKPLYDRYRIIKQIL 

STPSLIPHVSQDTCMLLLCTDV 


840 


2190 


A 


6873 


2 


2054 


FFRFYFSFIRLFAMSLADLTKTN1DEHFFGVAL 

ENNRRSAACKRSPGTGDFSRNSNASNKSVDY 

SRSQCSCGSLSSQYDYSEDFLCDCSEKAINRN 

YLKQPVVKEKEKKKYNVSKISQSKGQKEISV 

EKKHTWNASLFNSQIHMIAQRRDAMAHRILS 

ARLHKIKGLKNELADMHHKLEAILTENQFLK 

QLQLRHLKAIGKYENSQNNLPQIMAKHQNEV 

KNLRQLLRKSQEKERTLSRKXRETDSQLLKT 

KJDILQALQKLSEDKmAEREELTHKLSIITTK 

MDANDKKIQSLEKQLRLNCRAFSRQLATETR 

KTLAAQTATKTLQVEVKHLQQKLKEKDREL 

EIKNIYSHRILKNLHDTEDYPKVSSTKSVQAD 

RKILPr 1 bMKrlQG TQIvbi) Vrri/I I JvOJsJvA 1 u 

NIDHKJEKSTEJ^JHEIPHCVNKLPKQEDSKRKY 

EDLSGEEKHLEVQILLEOTGRQKDKKEDQEK 

KNIFVKEEQELPPKI1EVIHPERESNQEDVLVR 

EKFKRSMQRNGVDD'ALGKGTAPYTKGPLRQ 

RRHYSFTEATENLHHGLPASGGPANAGNMR 

YSHSTGKHLSNREEMELEHS\DSGYEPSFGKS 

SRIKVKDTTFRDKKSSLMEELFGSGYVLKTD 

QSSPGVAKGSEEPLQSKESHPLPPSQASTSHA 

FGDSKVTVVNSIKPSSPTEGKRKm 


841 


2191 


A 


6874 


3 


2867 


SSRTREMEEKEILRRQIRLLQGL1DDYKTLHG 

NAPAPGTPAASGWQPPTYHSGRAFSARYPRP 

SRRGYSSHHGPSWRKKYSLVNRPPGPSDPPA 

DHAVRPLHGARGGQPPVPQQHVLERQVQLS 

QGQNWIKVKPPSKSGSASASGAQRGSLEEFE 

DTPWSDQRPREGEGEPPRGQLQPSRPTRARG 

TPSVEDPLLVCOKEPGKPRMVKSVGSVGDSP 

REPRRTVSESVLAVKASFPSSALPPRTGVALG 

RKLGSHSVASCAPQLLGDRRVDAGHTDQPVP 

SGSVGGPARPASGPRQAREASLWTCRTNKF 

RKNNYKWVAASSKSPRVARRALSPRVAAEN 

VCKASAGMANKVEKPQLIADPEPKPRKPATS 

SKPGSAPSKYKWKASSPSASSSSSFRWQSEAG 

SKDHASQLSPVLSRSPSGD\RPALAHSGLKPLS 

GETPLSAYKVKTRTKIIRRRGSTSLPGDKKSG 

TSPAATAKSHLSLRRRQALRGKSSPVLKKTPN 
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KGLVQVTKHRIX^PSRAHIJTKEASSLHA 

VRTAPTSKV1KTRYRIVKKTPASPLSAPPFPLS 

LPSWRARRLSLSRSLVLNRLRPVASGGGKAQ 

POSPAVWRSKGYRCIGGVLYKVSANKLSKTSG 

QPSDAGSRPLLRTGRLDPAGSCSRSLASRAVQ 

RSLAHRQARQRREKRKEYCMYYNRFGRCNR 

GERCPYIHDPEKVAVCTRFVRGTCKKTDGTC 

PFSHHVSKEKMPVCSYFLKGICSNSNCPYSHV 

YVSRKAEVCSDFLKGYCPLGAKCKKKHTLLC 

PDFARRGACPRGAQCQLLHRTQKRHSRRAAT 

SPAPGPSDATARSRVSASHGPRKPSASQRPTR 

QTPSSAALTAAAVAAPPHCPGGSASPSSSKAS 

SSSSSSSSPPASLDHE\APSLQEAALAAACSNR 

LCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDS 

GKPLHIKPRL 


842 


2192 


A 


6898 


506 


2071 


WPDLVHTWSSEEAMGSCCSCPDKDTVPDNH 

RNKFKVTNVDDDGNELGSGIMELTDTELILYT 

RKRDSVKWHYLCLRRYGYDSNLFSFESGRRC 

QTGQGIFAFKCARAEELFNMLQEIMQNNSIN 

WEEPVYERNNHQTELEVPRTPRTPTTPGF AA ' 

QNLPNGYPRYPSFGDASSHPSSRHPSVGSARL 

PSVGEESTHPLLVAEEQVHTYVNTTGVQEER 

KNRTSVHVPLEARVSNAESSTPKEEPSSIEDR 

DPQILLEPEGVKFVLGPTPVQKQLMEKEKLE 

QLGRDQVSGSGANNTEWDTGYDSDERRDAP 

SVNKLVYENINGLSIPSASGVRRGRLTSTSTSD 

TQNINNSAQRRTALLNYENLPSLPPVWEARK 

LSRDEDDNLGPKTPSLNGYHNNLDPMHNYV 

NTENVTVPASAHKIEYSRRRDCTPTVFNFDIR 

RPSLEHRQLNYIQVDLEGGSDSDNPQTPKTPT 

TPLPQTPTRRTELYAVIDIERTAAMSNLQKAL 

PRDDGTSR\KTRHNST\DLPL 


843 


2193 


A 


6919 


2 


663 


AGRPGTTHASGKMAYQSLRLEYLQIPPVSRA 
YTTACVLTTAAVQLELITPFQLYFNPELIFKHF 
Ql WRLITNFLFF G P VGFNFLFNMIFLYRYCRM 
LEEG SFRGRTADF VFMFLFGGFLMTLFGLFVS 
L/VFLGPGLYNN/GSSMCGAE\EPLCPHELLRP 
SQLPGPLSALGAHGIFLWGELNHCGPFGYCS 
WTHIFFLGRCISQSTWWNKNSENTIYFESYF 


844 


2194 


A 


6928 


902 


366 


HRLCMPIQGACGERME/FSLLLPGLECNGVIL 
AHCNLRLPGSSNSPASASQVAGITGVCHHAR 
LIFVFSVETGFLHAGQAGLELLTSGDPPASAS 
QSAGITGKSQHTRPGYEFUPYSAAQEDALKA 
LM 


845 


2195 


A 


6939 


1660 


317 


LYPENLGESLFPILLLPPPWPDGGRPCCVEMS 

TRAKKLRRIWRILEEKESVAGAVQTLLLRSQE 

GGV\TSAAASTLSEPPRRTQESRTRTRALGLPT 

LPMEKLAASTEPQGPRP VLGRES VQ VPDD QD 

FRSFRSECEAEVGWNLTYSRAGVSVWVQAV 

EMDRTLHKIKCRMECCDVPAETLYDVLHDIE 

YRKKWD SNVtETFDIARLTVNADVGYYSWR 

CPKPLKNRDVITLRSWLPMGADYIIMNYSVK 

HPKYPPRKDLVRAVSIQTGYLIQSTGPKSCVIT 

YLAQVDPKGSLPKWWNKSSQFLAPKAMKK 

MYKACLKYPEWKQKHLVPHFKPWL\HPEQSP 

LPSLALS\ELSVQHADS\LENIDESAV\AESREE 

R\MGGAGGEG\SDDDTSLYAEAPHRFRETETG 

PGAGRALGAAAAPALSPLHPPGTWWHRARP 

RRVLQPGWTEPQ 
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846 


2196 


A 


6944 


42 


2672 


RRKMAGCRGSLCCCCRWCCCCGERETRTPE 

ELTILGETQEEEDEILPRKDYESLDYDRCINDP 

YLEV1JBTMDNKKGRRYEAVKWMVVFAIGV 

CTGLVGU^VDFFVRLFTQUCFGWQTSVEECS 

QKGCLALSLLELLGFNLTFVFLE SLLGLIEP VE 

AGSGITEGKCYLYARQVPGLVRLPTLLWKAL 

GVLLTVAAMLLhGLGSPMIHSGSWGAGLPQ 

FQSISLRKIQFNFPYFRSDRYGKVDKRDFVSAG 

AAAGVAAAFGAPIGGTLFSLEEGSSFWNQGL 

TWKVLFCSMS ATFTLNFFRSGIQFG S WGSFQL 

PGLLNFGEFKCSDSDKKCHLWTAMDLGFFV 

VMGVIGGLLGATFNCLNKRLAKYRMRNVHP 

KPKLVRVLESLLVSLVTTVVVFVASMVLGEC 

RQMSSSSQIGNDSFQLQVTEDVNSSTKTFFCP 

NDTYNDMATLFFNPQESAILQLFHQDGTFSPV 

TLALFFVL YFLLAC WTYG1S VPS GLFVPSLLC 

GAAFGRLVANVLKSYIGLGHIYSGTFALIGAA 

AFLGGVVRMTISLTVILIESTVNEITYGLPIMVT , 

LMVGKWTGDFFNKGI\YDIHVGLRGVPLLEW 

ETEVEMDKLRASDIMEPNLTYVYPHTRIQSLV 

SILRTTVHHAFPVVTENRGNEK£FMKGNQLIS 

NNIKFKKSSILTRAGEQRKRSQSMKSYPSSEL 

RNMCDEHIASEEPAEKEDLLQQMLERRYTPY 

PNLYPDQSPSEDWTMEERFRPLTFHGLILRSQ 

LVTLLVRGVCYSESQSSASQPRLSYAEMAED 

YPRYPDIHDLDLTLLNPRM1VDVTPYMNPSPF 

TVSPNTHVSQVFNLFRTMGLRHLPVVNAVGE 

IVGHTRHNLTYEFLQARLRQHYQTI 


847 


2197 


A 


6951 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKER 

LSSIEKIKQLREQVNDLFSRKPGEAIGVDFPVK 

VPYRKITFNPGCWIDGMPPGWFKAPGYLEI 

SSMRRILEAAEFIKFTVIRPLPGLELSNGEYST 

VGKRKJDQEGRVFQEKWERAYFFVEVQNIST 

CLICKRSMSVSKEYNLRRHYQTNHSKHYDQY 

MERMRDEKLHELKKGLRKYLLGLSDTECPE 

QKQVFANPSPTQKSPVQPVEDLAGNLWEKXR 

EKIRSFVAYSIAIDEITDINNTTQLAIFIRGVDE 

NFDVSEELLDTVPMTGTKSGNEIFSRVEKSLK 

NFCINWSKLVSVASTGTPPMVDANNGLVTKL 

KSRVATFCKGAELKSICCIIHPESLCAQ\KLKM 

DHVMDVVVKSVNWICSRGLNHSEFTTLLYEL 

DSQYGSLLYYTEIKWLSRGLVLKRFFESLEEI 

DSFMSSRGKPLPQLSSIDWIRDLAFLVDMTM 

HLNALNISLQGHSQIVTQMYDLIRAFLAKLCL 

WETHLTRNNLAHFPTLKLVSRNESDGLNYIP 

KIAELKTEFQKRLSDFKLYESELTLFSSPFSTKI 

DSVHEELQMEVIDLQCNTVLKTKYDKVGIPE 

FYKYLWGSYPKYKHHCAKILSMFGSTY1CEQ 

LFSIMKLSKTKYCSQLKDSQWDSVLHIAT 


848 


2198 


A 


6985 


3 


289 


SVQYLPGRPTRTHASTDAPLMLKFTPLPSKTK 
ASAPVQCLLLMAATFSPQGLAKPHSGTIPIT\C 
CFNAINTKIPIQRLESYTR1TNIQCPKEAVM 


849 


2199 


A 


6999 


963 


5 


LDFLCHRDMGDNITSITEFLLLGFPVGPRIQM 

LLFGLFS1JYVFTLLGNGTILGLISLDSRLHAP 

MYFFLSHL\AVVDIAYACNTVPRMLVNLLHP 

AKPISFAGRMMQTFLFSTFAVTECLLLVVMS 

YDLYVWCHPLRYLAIMTWRVCITLAVTSWT 

TGVLLSLIHLVLLLPLPFCRPQKJYHFFCEJLA 

VLKLACADTHINENMVLAGAISGLVGPLSTIV 

VSYMC1LCA1LQIQSREVQRKAFCTCFSHLCVI 
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GLFYGTAIIMYVGPRYGNPKEQKKYLLLFHS 
LFNPMLNPUCSLRNSEVKNTUCRVLGVERAL 


850 


2200 


A 


7001 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAI 

DPLRVAPLPLYAAIFLVGVPGNAMVAWVAG 

KVARRRVGATWLLHLAVADLLCCLSLPILAV 

PTARGGHWPYGAVGCRALPSIILLTMYASVLL 

LAALSADLCFLALGPAWXCLRFS/GACGVQVA 

CGAAWTLALLLTVPSAIYRRLHQEHFPARLQ 

CWDYGGSSSTENAVTAIRFLFGFLGPLVAVA 

SCHSALLCWAARRCRPLGTAIWGFFVCWAP 

YHLLGLVLTVAAPNSALLARALRAEPLIVGL 

ALAHSCLNPMIJTLYFGRAQLfUlSIJPAACHW 

ALRESQGQDESVDSKKSTSHDLVSEMEV 


SSI 


2201 


A 


7011 


1 


2310 


AAASPLRMSRKGPRAEVCADCSAPDPGWASI 

SRGVLVCDECCSVHRSLGRHISIVKHLRHSA 

WPPTLLQMVHTLASNGANSIWEHSLLDPAQV 

QSGPALKQTPKDKV\HPIKSEFIRAKYQMLAF 

VHKJLPCRDDDGVTAKDLSKQLHSSVRTGNLE 

TCLRLL SLG AQANFFHPEKGTTPLH V AAKAG 

QTLQAELLWYGADPGSPDVNGRTPIDYARQ 

AGHHEIAERLVECQYELTDRLAFYLCGRKPD 

HKNGHYIIPQMADSLDLSELAKAAKKKLQAL 

SNRLFEELAMDVYDEVDRRENDAVWLATQN 

HSTLVTERSAVPFLPVNPEYSATRNQGRQKL 

ARFNAREFATLIIDILSEAKRRQQGKSLSSPTD 

NLELSLRSQSDLDDQHDYDSVASDEDTDQEP 

LRSTGATRSNRARSMDSSDLSDGAVTLQEYL 

ELKKALATSEAKVQQLMKVNSSLSDELRRLQ 

REIHKLQAENLQLRQPPGPVPTPPLPSERAEH 

TPMAPGGSTHRRDRQAFSMYEPGSALKPFGG 

PPGDELTTTU.QPFHSTELEDDAIYSVHVPAGL 

YRIRKGVSASAVPFTPSSPLLSCSQEGSRHTSK 

LSRHGSGADSDYENTQSGDPLLGLEGKRFLE 

LGKEEDFHPELESLDGDLDPGLPSTEDVILKT 

EQVTKNIQELLRAAQEFKHDSFVPCSEKIHLA 

VTEMASLFPKRPALEPVRSSLRLLNASAYRLQ 

SECRKTVPPEPGAPVDFQLLTQQVIQCAYDIA 

KAAKQLVTITTREKKQ 


&52 


2202 


A 


7016 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLL 

TVKGLLKPSFSPRNYKALSEVQGWKQRMAA 

KELARQNMDLGFKLLKKLAFYNPGRNIFLSP 

LSISTAFSMLCLGAQDSTLDEIKQGFNFRKMP 

EKDLHEGFHYIIHELTQKTQDLKLS1GNTLFID 

QRLQPQRKFLEDAKNFYSAETILTNFQNLEM 

AQKQINDFI/ESKTHGKINNLIENIDPGTVMLL 

ANYIFFRARWKHEFDPNVTKEEDFFLEKNSS 

VKVPMMFRSGIYQVGYDDKLSCTILEIPYQK 

NIT AIFELPDEGKLKHLEKGLQVDTFS R WKTL 

LSRRWDVSVPRLHMTGTFDLKKTLSYIGVS 

KIFEEHGDLTKIAPHRSLKVGEAVNKAELKM 

DERGTEGAAGTGAQTLPMETPLVVKIDKPYL 

LLIYSEKIPSVLFLGK1VNPIGK 


853 


2203 


A 


7017 


1 


3293 


MTHACNPSTLGGQGRRITRSHGRRRSSRGPV 

ARHVAAGAGHENKHGGSRRFPAGVAPRRAM 

ANVSKKVSWSGRDRDDEEAAPLLRRTARPG 

GGTPLLNGAGPGAARQSPRSALFRVGHMSSV 

ELDDELLEPXDMDPPHPFPKEIPHNEKXLSLKY 

ESLDYDNSENQLFLEEERRJNHTAFRTVEHCR 

WVICALIGILTGLVACFIDIWENLAGLKYRVI 

KGSILPNIDKFTEKGGLSFSLLLWATLNAAFV 
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LVGS VI V AFIEP V AAG SGIPQIKCFLNG VKIPH 

WRLKTLVDCVSGVILSVVGGLAVGKEGPMI 

HSGSVIAAGISQGRSTSLK^FKIFEYFRRDTE 

KRDFVSAGAAAGVSAAFGAPVGGVLFSLEEG 

ASFWNQFLTWRIFFASMISTFTLNFVLSIYHG 

NMWDLS SPGLINFGRTOSEKMAYTIHEIPVFI 

AMGWGGVLGAVFNALNYWLTMFRIRYIHR 

PCLQVIEAVLVAAVTATVAFVLIYSSRDCQPL 

QGGSMSYPLQLFCADGEYNSMAAAFFNTPEK 

SWSLFHDPPGSYNPLTLGLFTLVYFFLACWT 

YGLTVSAGVFIPSLLIGAAWGRLFGISLSYLTG 

AAIWADPGKYALMGAAAQLGGIYRMTLSLT 

VIMMEATSNVTYGFPIMLVLMTAKIVGDVFIE 

GL YDMHIQLQ S VPFLHWEAPVTSHSLT ARE V 

MSTPVTCLRRREKVGVIVDVLSDTASNHNGF 

PWEHADDTQPARLQGLILRSQLIVLLKHKVF 

VERSNLGLVQRRLRLKDFRDAYPRFPPIQSIH 

VSQDERECTMDLSEFMNPSPYTVPQEASLPR 

VFKLFRALGLRHLVVVDNRNQVVGLVTRKD 

LARYRLGKRGLEELSLAQTGPKAQATAEGRV 

AGAAQQPCQLRAVTLEDLGLLLAGGLASPEP 

LSLEELSERYESSHPTSTASVPEQDTAKHWNQ 

LEQWWELQAEVACLREHKQRCERATRSLL 

RELLQVRARVQLQGSELRQLQQEARPAAQAP 

EKEAPEFSGLQNQMQALDKRLVEVREALTRL 

RRRQVQQEAERRGAEQEAGLRLAKLTDLLQ 

QEEQGREVACGALQKNQEDSSRRVDLEVAR 

M 


854 


2204 


A 


7037 


139 


2604 


AGT WEPRP YDQ AKETG APG S QPP VPPMELRP 

WLLWWAATGTLVLLAADAQGQKVFTNTW 

AVRIPGGPAVANSVARKHGFLNLGQIFGDYY 

HFWHRGVTKRSLSPHRPRHSRLQREPQVQWL 

EQQVAKRRTKRDVYQEPTDPKFPQQWYL\SG 

VTQVRDLMVKAAWAQGYTGHGIWSILDDGI 

EKNHPDLAGNYDPGASFDVNDQDPDPQPRY 

TQMNDNRHGTRCAGEVAAVANNGVCGVGV 

A YN ARIG G VRMLDGE VTD A VE ARSLGLNPN 

HIHIYSASWGPEDDGKTVDGPARLAEEAFFR 

GVSQGRGGLGSIFVWASGNGGREHDSCNCD 

GYTNSIYTLSISSATQFGNVPWYSEACSSTLA 

TTYSSGNQNEKQIVTTDLRQKCTESHTGTSAS 

APLAAGIIALTLEANKNLTWRJDMQHLVVQTS 

KPAHLNANDWATNGVGRKVSHSYGYGLLD 

AGAMVALAQNWTTVAPQRKCIIDILIEPKDI 

GKRLEVRKTVTACLGEPNHITRLEHAQARLT 

LSYNRRGDLAIHLVSPMGTRSTLLAARPHDY 

SADGFNDWAFMTTHSTOEDPSGEWVLELEN 

TSE ANNYGTLTKFTL VL YGT APEGLP VPPES S 

GCKTLTSSQACWCEEGFSLHQKSCVQHCPP 

GFAPQVLDTHYSTENDVETIRASVCAPCHAS 

U A 1 vjr AL* 1 U^L> aL*Jr o JtlAo.LL>Jr V 11^ I tJoKV^o 

QSSRESPPQQQPPRLPPEVEAGQRLRAGLLPS 
HLPEWAGLSCAFIVLVFVTVFLVLQLRSGFS 
FRGVKVYTMDRGL1SYKGLPPEAWQEECPSD 
SEEDEGRGERTAFIKDQSAL 


855 


2205 


A 


7058 


3 


1441 


QRPASQIXAPFAAEALPGAPRAAMAQHFSLA 

ACDWGFDLDHTLCRYNLPESAPLIYNSFAQF 

LVKEKGYDKELLNVTPEDWDFCCKGLALDL 

EDGNFLKLANNGTVLRASHGTKMMTPEVLA 

EAYGKKEWKHFLSDTGMACRSGKYYFYDN 
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YFDLPGALLCARVVDYLTKLNNGQKTFDFW 

KDIVAAIQHNYKMSAFKENCGIYFPEIKRDPG 

RYLHSRPESVKKWLRQLKNAGKILLLrrSSHS 

DYCRLLCAWILGNDFTDLFDIVITNALKPGFF 

SHLPSQRPFRTLENDEEQEALPSLDKPGWYSQ 

GNAVHLYELLKKMTGKPEPKVVYFGDSMHS 

DIFPARHYSNWETVLILEELRGDEGTRSQRPE 

ESEPLEKKGKYEGPtCAKPLNTSSKKWGSFFU 

DSVLGLENTEDSLVYTWSCKRJSTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLV 

LSSDETLISK 


856 


2206 


A 


7082 


396 


1635 


SSPSVFEFEHAVQPVFTMEFLKTCVLRRNACT 

AVCFWRSKVVQKPSVRRJSTTSPRSTVMPAW 

VIDKYGKNEVLRFTQNMMMPIIHYPNEVIVK 

VHAASVNPIDVNMRSGYGATALNMKRDPLH 

VKIKGEEFPLTLGRD V S G WMECGLD VK YFK 

PGDEVWAAVPPWKQGTLSEFVWSGNEVSH 

KPKSLTHTQAASLPYVALTAWSAINKVGGLN 

DKNCTGKRVLILGASGGVGTFAIQVMKAWD 

AHVTAVCSQDASELVRKLGADDVIDYKSGSV 

EEQLKSLKPFDFILDNVGGSTETWAPDFLKK 

WSGATYVTLVTPFLLNMDRLGIADGMLQTG 

VTVGSKALKHFWKGVHYRWAFFMASGPCL 

DDIAELVDAGKJRPWEQTFPFSKVPEAFLKV 

ERGHARGKTVINVV 


857 


2207 


A 


7088 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGR 

GHREDFRFCSQRNQTHRSSLHYKPTPDLRISIE 

NSEEALTVHAPFPAAHPASRSFPDPRGLYHFC 

LYWNRHAGRLHLLYGKRDFLLSDKASSLLCF 

QHQEESLAQGPPLLATSVTSWWSPQNISLPSA 

ASFTFSFHSPPHTGAHNASVDMCELKRDLQL 

LSQFLKHPQBCASRRPSAAPASQQLQSLESKLT 

SVRFMGDMGSFEEDRINATVWKLQPTAGLQ 

DLHHSRQEEEQSEIMEYSVLLPRTLFQRTKG 

RSGEAEKRLLLVDFSSQALFQDKNSSQVLGE 

KVLGIVVQNTKVANLTEPWLTFQHQLQPKN 

VTLQCVFWVEDPTLSSPGHWSSAGCETVRRE 

TQTSCFCNHLTYFAVLMVSSVEVDAVHKHY 

LSLXSYVGCWSALACLVTIAAYLCSRVPLPC 

RRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPV 

ALTGSEAGCRASAJFLHFSLLTCLSWMGLEG 

YNLYRLVVEVFGTYVPGYLLKLSAMGWGFPI 

FLVTLVALVDVDNYGPIILAVHRTPEGVIYPS 

MCWIRDSLVSYITNLGLFSLVFLFNMAMLAT 

MVVQILRLRPHTQKWSHVLTLLCLSLVLG\LP 

WALDFFSFASGTFQLVVLYLFSIITSFQGFLIFI 

WY W bMRLQ ARGGP SPLKSNSD SARJLPIS SGS 

TSSSRI 


858 


2208 


A 


7091 


185 


415 


D AGA VKSSDTNI WFRGMCDDKKGHRCPS * G 

QPQHFHVAFHTEAEGAMFYFRLHVIHRVMQS 
nnni cDcn itcts/t t tt 


859 


2209 


A 


7136 


3 


302 


FFFWRQSLALLPRLECSGATGAHCNLHFPGSS 
DCPTSAS*IAGITGACYHAWLLFVFLAETGFH 
HVGQGGLELLTSSDPSGSASQSAGITGVSHCT 
WPI 


860 


2210 


A 


7156 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAV 
PAPKVPIKMQVKHWPSEQDPEKAWGARWE 
PPEKDDQLWLFPVQKPKLLTTEEKPRGQGR - 
GPILPGTKAWMETEDTLGRVLSPEPDHDSLY 
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HPPPEEDQGEERPRLWVMPNHQVLLGPEEDQ 
DHIYHPQ* GSRGHHCPRPVPRPRLLGLGPSLP 
CPS 


861 


2211 


A 


7161 


1220 


1003 


NYVCTIAF*EKKMGF*LSLSCLVLLFVLFLDCI 

LTTTTRIMFHCTYLFASVCLSLLNTLLSPNCL 

KSAMILQ 


862 


2212 


A 


7211 


665 


847 


LKYYHTIMGIYKTGKKVIL*ICSSMSNRFSVIF 
YKNIQKLSFSNYVYHQNYVFSSDWSYDF 


863 


2213 


A 


7212 


924 


1273 


HGSSCALGDLAPG*LPSGPVLSSPAVRL*RKP 
LVWDSPSCLPATGPT*GLVLVLGGPDCT*WA 
RGQHEHKRMRAP* SCRVTVNL AKKKKKTDQ 


864 


2214 


A 


7214 


845 


1619 


SDKGGKKADRKNHLRHAFPLLPHRVRERLH 
nuifvpvn a 'nTTvonn'npop a AHniHOPnvTF 

L/fJS. Vr V MJiXLtkX V \£\J\jUi \j£K^\^riLJ yid 

KVSKDPLAPDEVGDTDEGHDRHGHREVGQR 
HGHDQEEV AYEERACEG GKFATVEVTDKP V 
DEALREAMPKVAKYAGGTNDKGIGMGMTV 
PISFAVFFNEDGSLQKKLKVWFRIPNQFQSDP 
PAPSDKSVKIEEREGITVYSMQFGGYAKEAD 
YVAQATRLRAALEGTATYRGDIYFCTGYDPP 
MKPYGRRNEIWLLKT 


865 


2215 


A 


7246 


559 


682 


I\KI ATM. V ArLrv I x OO i l_»VJVJIvVJvJ W 1 1 VJVf JCJjV^ 1 O 

LANMAKPRLY 


866 


2216 


A 


7257 


641 


1310 


TCTYKYLMGWIRGRRSRHSWEMSEFHNYNL 

Pit T/V'CriPCTPU/ni^rvPPPVVK ^KTTiFWA^PFF 

FCCFIAVAMGIRFIIMVAIWSAVFLNSLFNQEV 
QIPLTESYCGPCPKNWICYKNNCYQFFDESKN 

KSYHWMGLVHIPTNGSWQWEDGSILSPNLLT 
IIEMQKGDCALYASSFKGYIENCSTPNTYICM 
QRTV 


867 


2217 


A 


7288 


151 


396 


SIKIIEAFGSNGPDFWFFRYWSP*LFRQQVVFI 
MPFFQTLWLMNANP^CSIFTTTNVANNCWW 
TPYHCWLSVWCRCESHGI 


868 


2218 


A 


7298 


3 


272 


PDTVIGGRGSGGKEFGRWVLW*VFE*RLGTP 
KGSCPAGGSRMVSESD*EGRGC*ASYPCAC* 
AGS* WR* GSRPAGRGTPPRSLSHARPP 


869 


2219 


A 


7332 


1223 


332 . 


PT?ur*A cnurYPQr'T "MPAFPTfTI t WP"M ^VTsJ 91VT A "R 

FLTLCTWLLLLGPGLLATVRAECSQDCATCS 

YRLVRPADrNFLACVMECEGKLPSLKIWETC 

KELLQLSKPELPQDGTSTLRENSKPEESHLLA 

KRYGGFMKRYGGFMKKMDELYPMEPEEEA 

NGSEILAKRYGGFMKKDAEEDDSLANSSDLL 

KELLETGDNRERSHHQDGSDNEEEVSKRYGG 

FMRGLKRSPQLKEKAKELQKRYGGFMRRVG 

PQKW*MTSPQNRYGGFLKRFAEALPSDEEGE 

<lY«lKFVPFMFKRYGnFMRF 

O I DIVJO V IT JDiYllLEVtV I \JvJI lVJUVi 


870 


2220 


A 


7382 


216 


1018 


EIHQRLTERTQFLDESRKNPNS* QANLLRGGG 

AGQGRGREGAESGGSRGEGPGSDGPJLPATGD 

FWSPRSQRRGCCGRRAPRPEAMENGAVYSPT 

TEEDPGPARGPRSGLAAYFFMGRLPLLRRVL 

KGLQLLLSLLAFICEEWSQCTLCGGLYFFEF 

VSCSAFLI^LLILIVYCTPFYERVDTTKVKSSD 

FYITLGTGCVFLLASIIFVSTHDRTSAEIAATVF 

GFIASFMFLLDF1TML YEKRQES QLRKPENTT 

RAEALTEPLNA 


871 


2221 


A 


7403 


3 


393 


SCAMCSGLL*LLLPIWLSWTLGTRGSEPRSVN 
DPGNMSFVKETVDKLLTGFRCFREREAAPRR 
ALRGAALPGESEAGDPESLRSSVNADWIQYS 
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DLWEAEVSTPRCEAGFCQECFRTPGNQEKDG 
PFIC 


872 


2222 


A 


7413 


1061 


359 


FVDIVSWEFPHCPEARFPAQHGQDSKRLTLC 

PGGS*PQATLHLDRMRVSASPTKEIQVKKYK 

CGLIKPCPANYFAFKICSGAANVVGPTMCFED 

RMMSPVKNNVGRGLNIALVNGTTGAVLGQ 

KAFDMYSGDVMHLVKFLKEIPGGALVLVAS 

YDDPGTKMNDESRKLFSDLGSSYAKQLGFRD 

SWVFIGAKDLRGKSPFEQFLKEQPQTQNKYE 

GWPELLEMEGCMPPKPF 


873 


2223 


A 


7429 


2242 


2394 


ILKCAGHGGSCL* SQHFGRLRWEDRLRLG VQ 
DHPGQHCETPSLLKJERKLF 


874 


2224 


A 


7468 


146 


894 


PCTSCVLWATLHLPASTRKAPQAECGMISITE 
WQKIGVGITGFGIFFILFGTLLYFDSVLLAFGN 
LLFLTGLSL1IGLRKTFWFFFQRHKLKGTSFLL 
GGVVIVLLRWPLLGMFLETYGFFSLFKGFFPV 
AFGFLGNVCNIPFLGALFRRLQGTS SM V* KTE 
MSSLNLDHWLKGAKREEWEPPPQSPALTHSP 
TYPGPPQVQKERNGAEQLTSNPQVDSRGCQE 
AEMQTPRRLGWGWYHTLTLYLWEEK 


875 


2225 


A 


7498 


91 


251 


GEKPVPTWLQDEAGQWLLGFVAQPWGWPG 
SERHEP*HGGVLFRLGPSAPPGBCL 


876 


2226 


A 


7544 


403 


587 


YSCLCFLFKHrTSFKNSVHIWLGTWHAYNPN 
ILGGQGGWIA*GQEFKTSLGNTVRPCLYK. 


877 


2227 


A 


7566 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGC 

TFKDKVLVAARRNASAWLYNEERYGNITLP 

MSHAGTGNIWTMSYPKGREILELVQKGIPV 

TMTIGVGTRHVQEFISGQSVWVAIAFITMMII 

SLAWLIFYYIQRFLYTGSQIGSQSHRKETKKVI 

GQLLLHTVKHGEKGIDVDAENCAVC1ENFKV 

KDIIRILPCKHIFHRICrDPWLLDHRTCPMCKL 

DV1KALGYWGEPGDVQEMPAPESPPGRDPAA 

NLSLALPDDDGSDESSPPSASPAESEPQCDPSF 

KGDAGENTALLEAGRSDSRHGGPIS 


878 


2228 


A 


7586 


315 


1232 


ERSLLCKVDVRWIYVSEGTKTQRRHRQGSLR 

RGRMQAACWYVLFLLQPTVYLVTCANLTNG 

GKSELLKSGS SKSTLKHIWTESSBCDLSISRLLS 

QTFRGKENDTDLDLRYDTPEPYSEQDLWDW 

LRNSTDLQEPRPRAKRRPIVKTGKFKKMFGW 

GDFHSNIKTVKLNLLITGKIVDHGNGTFSVYF 

RHNSTGQGNVSVSLVPPTiaVEFDLAQQTVlD 

AKDSKSFNCRIEYEKVDKATKNTLCNYDPSK 

TCYQEQTQSHVSWLCSKPFKVICfYISFYSTD 

YKLVQKVCPDYNYHSDTPYFPSG 


879 


2229 


A 


7605 


479 


391 


TESWKLKWWSPTCLDQLNGSAPGNVFIHG 


880 


2230 


A 


7612 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPG 

GGSRGRSDRGSGQGDSLYPVGYLDKQVPDTS 

VQETDRILVEKRCWDIALGPLKQIPMNLFrMY 

MAGNTISIFPTMMVCMMAWRPIQALMAISAT 

FKMLESSSQKFLQGLVYLIGNLMGLALAVYK 

CQSMGLLPTHASDWLAFIEPPERMEFSGGGL 

LL 


881 


2231 


A 


7615 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFIT 
NHSDQPPQNFSATPNVTTCPMDEKLLSTVLTT 
SYSVIFIVGLVGNnALYVFLGIHRKRNSIQIYL 
LWAIADLLLIFCLPFRIMYHINQNKWTLGVIL 
CKATVGTIJYMNMYISIILLGFISLDRYIKINRSI 
QQRXAnTKQSIYVCCrVWMLALGGFLTMIIL 
TLKXGGHN STMCFHYRDKHN AKGEAIFNFIL 



267 



WO 01/57188 PCT/US01/03800 



SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

.nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F»Phenylaianine, Glycine, H»Histidine, 
I=Isoieucine, K-Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/^-possible nucleotide deletion, \=possible 
nucleotide insertion 














VVMFWLIFLLIILSYIKIGKNLLRISKRRSKFPN 
S GKYATT ARN SFI VLUFTI CFVPYHAFRFIYISS 
QLNVSSCYWKEIVHKTNEIMLVLSSFNSCLDP 
VMYFLMSSNIRKIMCQLLFRRFQGEPSRSEST 
SEFKPGYSLHDTTSVAVKIQSSSKST 


882 


2232 


A 


7617 


67 


379 


RQMALLKANKDUSAGLKEFSVLLNQQVFND 
PLVSEEDKmVVEDWMNFYINYYRQQVTGE 
PQERDKALQELRQELNTLANPFLAKYRDFLK 
SHELPSHPPPSS 


883 


2233 


A 


7622 


400 


215 


KVKTCRYNPKYSAANDTGFVDIPSREKDLAK 
AVATVGPISVAVGASHVFFQFYKKGKHLSS 


884 


2234 


A 


7638 


2640 


2861 


APVLILQMVKLSrVLTPQFLSHDQGQLTKELQ 
QHVKSVTCPCEYLRKVSECRQMGPGALEQFP 
GLSCHTSHSG 


885 


2235 


A 


7642 


201 


455 


PSRGKMELEAMSRYTSPVNPAVTPHLTVVLL 
AIGMFFTAWFFVYEVTSTKYTRDIYKELUSL 
VASLFMGFGVLFLLLWVGIYV 


886 


2236 


A 


J692 


61 


569 


APENPFSRQHFNSETKVKLSLKTGTWLGNHA 

HLGEHFSTHHELGLSGKVVGFLVKNILEVIRN 

GGMETRHPGKVSSWFHRWDSRAEQHNHAE 

HHEDVPQGDEDSKVSEAQQEFPDWTCAGLP 

GLLPKALRVLLFQLKVQHRPGIHQQRPEQQD 

VSDHRYGRSVRQNRK 


887 


2237 


A 


7693 


85 


315 


NPGCCLPVAMRTSYLLLFTLCLLLSEMASGG 

NFLTGLGHRSDHYNCVSSGGQCLYSACPIFTK 

1QGTCYRGKAKCCK 


888 


2238 


A 


7702 


242 


1298 


APSHRRRYL SP SRS AGQLGNMALERLCS VLK 

VLLITVLVVEGIAVAQKTQDGQNIGIKHIPAT 

QCGIWVRTSNGGHFASPNYPDSYPPNKECIYI 

LEAAPRQRIELTFDEHYYIEPSFECRFDHLEVR 

DGPFGFSPLIDRYCGVKSPPLIRSTGRFMWIKF 

SSDEELEGLGFRAK YSFIPDPDFTYLG GILNPIP 

DCQFELSGADGIVRSSQVEQEEKTKPGQAVD 

CIWTIKATPKAKIYLRFLDYQMEHSNECKRNF 

VAVYDGSSSIENLKAKFCSTVANDVMLKTGI 

GVIRMWADEGSRLNRFRMLFTSFGGASPAQA 

ALSFCHSNMCINNSLVCNGVQNCAYPWDEN 

HC 


889 


2239 


A 


7707 


185 


2911 


CHY1MNPSTHHPASAGGS1LGLFDFFGLGLGE 

MTMDALLARLKLLNPDDLREEIVKAGLKCGP 

ITSTTRHFEKKLAQALLEQGGRLSSFYHHEA 

GVTALSQDPQRILKFAEGNPTOQAGFSEDRDF 

GYSVGLNPPEEEAVTSKTCSVPPSDTDTYRAG 

ATASKEPPLYYGVCPVYEDVPARNERIYVYE 

NKKEALQAVKMIKGSRFKAFSrREDAEKFAR 

GICDYFPSPSKTSLPLSPVKTAPLFSNDRLKDG 

LCLSESETVNKERANSYKNPRTQDLTAKLRK 

AVEKGEEDTFSDLIWSNPRYUGSGDNPTIVQ 

EGCRYNVMHVAAKENQASICQLTLDVLENP 

DFMRIMYPDDDEAMLQKRIRYVVDLYLNTP 

DKMGYDTPLHFACKFGNADWNVLSSHHLI 

VKNSRNKYDKTPEDVICERSKNKSVELKERIR 

EYLKGHYYVPLLRAEETSSPVIGELWSPDQTA 

EASHVSRYGGSPRDPVLTLRAFAGPLSPAKAE 

DFRKLWKTPPREKAGFLHHVKKSDPERGFER 

VGRELAHELGYPWVEYWEFLGCFVDLSSQE 

GLQRJLEEYLTQQEIGKKAQQETGEREASCRD 

KATTSGSNSISVRAFLDEDDMSLEEIKNRQNA 

ARNNSPPTVGAFGHTRCSAFPLEQEADLIEAA 



268 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, 
D=Aspartic Acid, E=Ghitamic Acid, 
F-Pherrylalanine, G-GIycine, H-Histidine, 
Msoleucine, K^Lysine, L=Leucine, 
M=Methionine, N^Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threomne, V=Valine, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/-possible nucleotide deletion, Vpossible 
nucleotide insertion 














EPGGPHSSRNGLCHPLNHSRTLAGKRPKAPR 

GEEAHLPPVSDLTVEFDKLNLQNIGRSVSKTP 

DESTKTKDQILTSRTNAVERDLLEPSPADQLG 

NGHRRTESEMSARIAKMSLSPSSPRHEDQLEV 

TREPARRLFLFGEEPSKLDQDVLAALECADV 

DPHQFPAVHRWKSAVLCYSPSDRQSWPSPAV 

KGRFKS QLPDLSGPHS YSPGRNS VAGSNPAKP 

GLGSPGRYSPVHGSQLRRMARLAELAAL 


890 


2240 


A 


7711 


360 


269 


RHMPVIPALWEAEVGGLLEPRSSRSAWATE 


891 


2241 


A 


7721 


61 


1175 


KLPWEPSFLIKMQIIRHSEQTLKTALISKNPVL 

VSQYEKLDAGEQRLMNEAFQPASDLFGPITL 

HSPSDWTTSHPEAPQDFEQFFSDPYRKTPSPN 

KRSIYIQSIGSLGNTRIISEEYIKWLTGYCKAYF 

YGLRVKLLEPVPVSVTRCSFRVNENTHNLQIH 

AGDILKFLKKKKPEDAFCVVGITMIDLYPRDS 

WNFVFGQASLTDGVG1FSFARYGSDFYSMHY 

KGKVKKLKKTSSSDYS1FDNYYIPEITSVLLLR 

SCKTLTHEIGHJPGLRHCQWLACLMQGSNHL 

EEADRRPLNLCP1CLHKLQCAVGFSIVERYKA 

LVRWIDDESSDTPGATPEHSHEDNGNLPKPV 

EAFKEWKEWIIKCLAVLQK 


892 


2242 


A 


7723 


2 


1650 


SAPTAPARPCRAERGSGGGMLALLAASVALA 

VAAGAQDSPAPGSRFVCTALPPEAVHAGCPL 

PAMPMQGGAQSPEEELRAAVLQLRETWQQ 

KETLASARAIRELTGKLARCEGLAGGKARGA 

GATGKDTMGDLPRDPGHWEQLSRSLQTLK 

DRLESLEPLPAMPMQGGAQSPEEELRAAVLQ 

LRETWQQKETLASARAIRELTGKLARCEGL 

AGGKARGAGATGKDTMGDLPRDPGHWEQ 

LSRSLQTLKDRLESLEHQLRANVSNAGLPGD 

FREVLQQRLGELERQLLRKGAELEDEKSLLH 

NETSAHRQKTESTLNALLQRVTELERGNSAF 

KSPNAFKVSLPLRTNYLYGKIKKTLPELYAFT 

ICL WLRS S ASPGMGTPFS YAVPGQANErVLIE 

WGNNPrELLINDK V AQLPLF V S D GK WHHI CV 

TV/TTRDGMWEAFQDGKKLGTGENLAPWHPI 

KPGGVLILGQEQDTVGGRFDATQAFVGELSQ 

FNIWDRVLRAQEIVNIANCSTNMPGNIIPWVD 

KNVDVFGGASKWPVETCEERLLDL 


893 


2243 


A 


7729 


3554 


2419 


LTAGTAMNYPLTLEMDLENLEDLFWELDRL 

DNYNDTSLVENHLCPATEGPLMASFKAVFVP 

VAYSLIFLLGVIGNVLVLVILERHRQTRSSTET 

FLFHLAVADLLLVFILPFAVAEGSVGWVLGTF 

LCKTVIALHKVNFYCSSLLLACIAVDRYLA1V 

HAVHAYRHRRLLS1HITCGTIWLVGFLLALPEI 

LFAKVSQGHHNNSLPRCTFSQENQAETHAWF 

TSRFLYHV AGFIXPMLVMGWCYV GWHRLR - 

QAQRRPQRQKAVRVAILVTSIFFLCWSPYHIV 

IFLDTLARLKAVDNTCKLNGSLPVAITMCEFL 

GLAHCCLNPMLYTFAGVKFRSDLSRLLTKLG 

CTGPASLCQLFPSWRRSSLSESENATSLTTF 


894 


2244 


A 


7738 


670 


287 


FVTRAGRWGAGARVRGGAGGMASGAARWL 
VLAPVRSGALRSGPSLRKDGDVSAAWSGSGR 
SLVPSRSVIVTRSGA1LPKPVKMSFGLLRVFSI 
VIPFL YVGTL1 SKNF AALLEEHDEF VPEDDDDD 
D 


895 


2245 


A 


7753 


119 


278 


APYAHSQVHCLDKVCGLLPFLNPEVPDQFYR 
LWLSLFLHAGKEAPHCPRTRPL 


896 


2246 


A 


7754 


1 


372 


SPAWWNSQQRWSPFLALLTLEPTFHHLLPIM 
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QVSTAALAVLLCTMALCNQVLSAPLAADTPT 
ACCFSYTSRQIPQNF1ADYFETSSQCSKPSVIFL 
TKRGRQVCADPSEEWVQKYVSDLELSA 


897 


2247 


A 


7761 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPL 

RPLSRHPLSSGSPCTSAAAIMLLTVRHGTVRY 

RSSALLARTKNNIQRYFGTNSV1CSKKDKQSV 

RTEETSKETSESQDSEKENTKKDLLGIDCGMK 

VELSTVNVRTTKPPKRRPLKSLEATLGRLRRA 

TEYAPKKRIEPLSPELVAAASAVADSLPFDKQ 

TTKSELLSQLQQHEEESRAQRDAKRPK1SFSNI 

ISDMK VARS ATARVRSRPELRI QFDEG YDN YP 

GQEKTDDLKKRKNIFTGKRLNIFDMMAVTECE 

APETDTSPSLWDVEFAKQLATVNEQPLQNGF 

EELIQ WTKEGKX WEFPINNEAGFDDDGSEFH 

EHIFLEKHLESFPKQGPIRHFMELVTCGLSKNP 

YLSVKQKVEHIEWFRNYFNEKKDILKESNIQF 

KLRPWKFLFRNN 


898 


2248 


A 


7775 • 


85 


496 


SCQTTQPPAQSCSTGTMRIMLLFTAILAFSLA 
QSFGAVCKEPQEEWPGGGRSKRDPDLYQLL 
QRLFKSHSSLEGLLKALSQASTDPKESTSPEK 
RDMHDFFVGLMGKRSVQPDSPTDVNQENVP 
SFGILKYPPRAE 


899 


2249 


A 


7785 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFI 

FSKSM^SMKNQKEFMLMNARLQLERQLIM 

QSEMRERQMAMQIAWSREFLKYFGTFFGLA 

AISLTAGAIKKKKPAFLVPIVPLSFILTYQYDL 

GYGTLLERMKGEAEDILETEKSKLQLPRGMIT 

FESIEKARKEQSRFFIDK 


900 


2250 


A 


7789 


1465 


300 


VWLPLKSYKIRSPSLHCQCEIFREEFLFSSLQE 

GRDKDTFSKMAMVSEFLKQAWFIENEEQEY 

VQTVKSSKGGPGSAVSPYPTFNPSSDVAALH 

KAIMVKGVDEATIIDILTKRNNAQRQQIKAAY 

LQETGKPLDETLKKALTGHLEEWLALLKTP 

AQFDADELRAAMKGLGTDEDTLIEILASRTN 

KEIRDINRVYREELKRDLAKD1TSDTSGDFRN 

ALLSLAKGDRSEDFGVNEDLADSDARALYEA 

GERRKGTDVNVFNTILTTRSYPQLRRVFQKY 

TBCYSKHDMNKVLDLELKGDIEKCLTAIVKCA 

TSKPAFFAEKLHQAMKGVGTRHKALIRIMVS 

RSEIDMNDIKAFYQKMYGISLCQAILDETKGD 

YEKILVALCGGN 


901 


2251 


A 


7796 


2 


807 


VEFHPQRARAGARAPSMGVLLTQRTLLSLVL 

ALLFPSMASMAAIGSCSKEYRVLLGQLQKQT 

DLMQDTSRLLDPYIRIQGLDVPKLREHCRERP 

GAFPSEETLRGLGRRCFLQTLNATLGCVLHRL 

ADLEQRLPKAQDLERSGLNIEDLEKLQMARP 

NILGLRNNIYCMAQLLDNSDTAEPTKAGRGA 

SQPPTPTPASDAFQRKLEGCRFLHGYHRFMH 

SVGRVFSKWGESPNRSRRHSPHQALRKGVRR 

TRPSRKGKRLMTRGQLPR 


902 


2252 


A 


7802 


2 


721 


TAARRRQKGTAARRLQKGTAARRRQKGTAA 
RRRQKGTAARRPQKGTAARRRQKGTAARRR 
QKGTAARRRQKGTAARRPQKGTAARRRQKG 
TAARRRQKGTAARRRQKGLAIASRGCPCASR 
AGGVRGAGSRLRAMAPKVFRQYWDIPDGTD 
CHRKAYSTTSIASVAGLTAAAYRVTLNPPGTF 
LEGVAKVGQYTFTAAAVGAVFGLTTCISAHV 
REKPDDPLNYFLGGCAGGLTLGARTHNYGIG 
AAACVYFGIAASLVKMGRLEGWEVFAKPKV 
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903 


2253 


A 


7807 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMA 

VSTVTSTSSLMLALSRHSLLSPLLSVTSFRRFY 

RGDSPTDSQKDMIEIPLPPWQERTDESIETKR 

ARIXYESRKRGMLENOLLSLFAKEHLQHMT 

EKQLNLYDRLINEPSNDWDIYYWATEAKPAP 

EIFENEVMAIXRDFAKNKNKEQRLRAPDLEY 

LFEKPR 


904 


2254 


A 


7813 


40 


821 


GAGRALGKLlii'GAGDVAAAl^PAKJUTKbLLCr 

AGARLTGWTMNVFRILGDLSHLLAMILLLGK 

IWRSKCCKGISGKSQILFALVFTrRYLDLFTNF 

ISIYNTVMKVVFIXCAYVTVYMIYGKFRKTF ' 

DSENDTFRLEFIXVPVIGLSFLENYSFTLLEIL 

WTFSIYLESVAILPQLFMISKTGEAETITTHYL 

Fr LuLYRAL YLAN W1KKYQ 1 JbNr Y DQ1A V V a 

GWQTIFYCDFFYLYVTKGRSWDDSNADTGL 

RSYSSI 


905 


2255 


A 


7817 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEA 

QIBMVRTLERKLEAKMIKEESDYHDLESVVQ 

QVEQNLELNHXRAVKAENHVVKLKQEISLL 

QAQVSNFQRENEALRCGQGASLTWKQNAD 

VALQNLRWMNSAQASEEQLVSGAETLNLVA 

EILKSEDRISEVKDEEEDS 


906 


2256 


A 


7822 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDAL 

LSDLETTTSHMPRSGAPKERPAEPLTPPPSYG 

HQPQTGSGESSGASGDKDHLYSTVCKPRSPK 

PAAPAAPPFSSSSGVLGTGLCELDRLLQELNA 

TQFNITDEIMSQFPSSKVASGEQKEDQSEDKK 

RPSLPSSPSPGLPKASATSATLELDRLMASLSD 

FRVQNHLPASGPTQPPVVSSTNEGSPSPPEPTG 

KGSLDTMLGLLQSDLSRRGVPTQAKGLCGSC 

NKPIAGQWTALGRAWHPEHFVCGGCSTAL 

GGSSFFEKDGAPFCPECYFERFSPRCGFCNQPI 

RHKMVTALGTHWHPEHFCCVSCGEPFGDEG 

FHEREGRPYCRRDFLQLFAPRCQGCQGPILDN 

YISALSALWHPDCFVCRECFAPFSGGSFFEHE 

GRPLCENHFHARRGSLCATCGLPVTGRCVSA 

LGRRFHPDHFTCTFCLRPLTKGSFQERAGKPY 

CQPCFLKLFG 


907 


2257 


A 


7828 


1792 


1671 


FIYVNQSFAPSPDQEVGTLYECFGSDGKLVLH 
YCKSQAWG 


908 


2258 


A 


7842 


110 


1172 


ICLSCPCSHGTRVTAVRGPRLKAGVQWHDLG 
SLQPPPSGLKQSSHLSLSSSWDFRHAPTHPET 
YTCPKMIEMEQAEAQLAELDLLASMFPGENE 

T ll/VTIWI A \T A t?T VT\r^TCWT\JTEf~ZD CCV\A/TTT 

LJ VNDQLAYAbLiQJCJIiJsJs. 1 MbUKobK. V Yr 1 1 
NM^DVSDEKMAMFSLACILPFKYPAVLPEI 

1 V KIj V LLoKoy Q I I^LJn 1 JL/jL I Ax J_.l^KrlL-riUU V 
CILNATEWVREHASGYVSRDTSSSPTTGSTVQ 
SVDLIrTRLWIYSHHIYNKCKRKKILEWAKEL 
SLSGFSMPGKPGWCVEGPQSACEEFWARLR 
KLNWKRTLIRHREDIPFDGTNDETERQRKFSrF 

DVFQMFLWV 


909 


2259 


A 


7870 


3067 


2923 


EGI C V YTF I YVHMYTOTCMHTYP YMYMN S V 
L1SSE1LLIPSKYLFESK 


910 


2260 


A 


7884 


212 


4874 


GALTWSHPLLAVCPQGVWLGSTPSGSPALLP 
PSHRVNAEPGCVVTNACASGPCPPHANCRDL 
WQTFSCTCQPGYYGPGCVDACLLNPCQNQG 
SCRHLPGAPHGYTCDCVGGYFGHHCEHRMD 
QQCPRGWWGSPTCGPCNCDVHKGFDPNCNK 
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TNGQCHCKEFHYRPRGSDSCLPCDCYPVGST 

SRSCAPHSGQCPCRPGALGRQCNSCDSPFAEV 

TASGCRVLYDACPKSLRSGVWWPQTKFGVL 

ATVPCPRGALGLRGAGAAVRLCDEAQGWLE 

PDLFNCTSPAFRELSLLLDGLELNKTALDTME 

AKKLAQRLREVTGHTDHYFSQDVRVTARIX 

AHUAFESHQQGFGLTATQDAHFNENLLWA 

GSALLAPETGDLWAALGQRAPGGSPGSAGLV 

RHLEEYAATLARNMELTYLNPMGLVTPNIML 

SIDRMEHPSSPRGARRYPRYHSNLFRGQDAW 

DPHTHVLLPSQSPRPSPSEVLPTSSSIENSTTSS 

WPPPAPPEPEPGISinLLVYRTLGGLLPAQFQ 

AERRGARLPQNPVMNSPVVSVAVFHGRNFLR 

GILESPISLEFRLLQTANRSKAICV QWDPPGLA 

EQHGVWTARDCELVHRNGSHARCRCSRTGT 

FGVLMDASPRERLEGDLELLAVFTHVVVAVS 

VAALVLTAAILLSLRSLKSNVRGIHANVAAA 

LGVAELLFLLGIHRTHNQLVCTAWILLHYFF 

LSTFAWLFVQGLHLYRMQVEPRNVDRGAMR 

FYHALGWGVPAVLLGLAVGLDPEGYGNPDF 

CWISVHEPLIWSFAGPVVLVIVMNGTMFLLA 

ARTSCSTGQREAKKTSALTLRSSFLLLLLVSA 

SWLFGLLAVNHSILAFHYLHAGLCGLQGLAV 

LLLFCVLNADARAAWMPACLGRKAAPEEAR 

PAPGLGPGAYNNTALFEESGLIRITLGASTVSS 

VSSARSGRTQDQDSQRGRSYLRDNVLVRHGS 

AADHTDHSLQAHAGPTDLDVAMFHRDAGA 

DSDSDSDLSLEEERSLSIPS SESEDNGRTRGRF 

QRPLCRAAQSERLLTHPKDVDGNBLLSYWPA 

LGECEAAPCALQTWGSERRLGLDTSKDAAN 

NNQPDPALTSGDETSLGRAQRQRKGILKNRL 

QYPLVPQTRGAPELSWCRAATLGHRAVPAAS 

YGRIYAGGGTGSLSQPASRYSSREQLDLLLRR 

QLSRERLEEAPAPVLRPLSRPGSQECMDAAPG 

RLEPKDRGSTLPRRQPPRDYPGAMAGRFGSR 

DALDLGAPREWLSTLPPPRRTRDLDPQPPPLP 

LSPQRQLSRDPLLPSRPLDSLSRS SNSREQLDQ 

VPSRHPSREALGPLPQLLRAREDSVSGPSHGP 

STEQLDILSSILASFNSSALSSVQSSSTPLGPHT 

TATPSATASVLGPSTPRSATSHSISELSPDSEPR 

DTQALLSATQAMDLRRRDYHMERPLLNQEH 

LEELGRWGSAPRTHQWRTWLQCSRARAYAL 

LLQHLPVLVWLPRYPVRDWLLGDLLSGLSVA 

IMQLPQGLAYALLAGLPPVFGLYSSFYPVF1Y 

FLFGTSRMSVESLCVPGPVDT 


911 


2261 


A 


7890 


21 


806 


EFGTSRSSRSMAEDLGLSFGETASVEMLPEHG 

SCRPKARSSSARWALTCCLVLLPFLAGLTTYL 

LVSQLRAQGEACVQFQALKGQEFAPSHQQV 

YAPLRADGDKPRAHLTWRQTPTQHFKNQFP 

AlJT^HELGLAFnO^RMNYTNKFLLIPESGD 

VClVCnVTPD niVylTQPPQPTP n A nn PTnIKPH^TTV 
Y r 1 X o\l v i r KuM l oiiOoliLKV^AvjrSi fx jvri/oi i v 

VITKVTDSYPEPTQLLMGTKSVCEVGSNWFQ 

PIYLGAMFSLQEGDKLMVNVSDISLVDYTKE 

DKTFFGAFLL 


912 


2262 


A 


7891 


1263 


111 


ACGERHEGALPGLTATPEAMLRFLPDLAFSFL 
LILALGQAVQFQEYVFLQFLGLDKAPSPQKFQ 
PWYILKKIFQDREAAATTGVSRDLCYVKELG 
VRGNVLRFLPDQGFFLYPKKISQASSCLQKLL 
YFNLSADCEREQLTLAQLGLDLGPNSYYNLGP 
ELEIALFLVQEPHVWGQTTPKPGKMFVLRSV 
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PWPQOAVHFNLLDVAKDWNDNPRKNFGLFL 

EILVKEDRDSGVNFQPEDTCARLRCSLHASLL 

WI^WDQCHPSRXRRAAIPWKLSCKNLCH 

RHQUTNFRDIXjWHKWHAPKGFMANYCHG^ 

CPFSLTISLN SSNY AFMQ ALMHAVDPEIPQ AV 

CIPTKLSPI SML YQDN>TONVI1JIHYEDMVVD 

ECGCG 


913 


2263 


A 


7892 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFAL 

YLLSTRLPRGRRLGSTEEAGGRSLWFPSDLAE 

LRELSEVLREYRKEHQAYVFLLFCGAYLYKQ 

GFAIPGSSFLNVLAGALFGPWLGLLLCCVLTS 

VGATCC YLLS SIFGKQLWSYFPDKVALLQR 

K VEENRN SLFFFLIJTJUJFPiyriTN WFLNLSAPI 

LNIPIVQFFFSVLIGLIPYNFICVQTGSILSTLTS 

LDALFSWDTV7KLLAIAMVALIPGTLIKKFSQ 

KHLQLNETSTANHIHSRKDT 


914 


2264 


A 


7893 


815 


959 


KSGWVWWLTPLIPALWEAQTEGSLRFEVKN 
RLSNITRPFFSKKKKILV 


915 


2265 


A 


7909 


3 , 


641 


HASGPGGLLRRRRGSGANMPVARSWVCRKT 

YVTPRRPFEKSRLDQELKLIGEYGLRNKREV 

WRVKFTIjVKIRKAARELLTLDEKDPRRLFEG 

NALLRRLVRIGVLDEGKMKLDYILGLKIEDFL 

ERRLQTQVFKLGLAKSIHHAHVLIQQCHIRVR 

EQVVNILFFTVRLDSQKHIDFSLCFPIGVANPS 

HVKRKNASKGQGGAGARDDEEEE 


916 


2266 


A 


7914 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHAC 

QVLILKHTHASLSLPSCQECFPSSIPSASHMVS 

HPHPPPSPRWGQTPEGLPAASPCGPGPRSCFS 

SILPTGDSWGMLACLCTVLWHLPAVPALNRT 

GDPGPGPSIQKTYDLTRYLEHQLRSLAGTYLN 

YLGPPFNEPDFNPPRLGAETLPRATVDLEVW 

RSLNDKLRLTQNYEAYSHLLCYLRGLNRQAA 

TAELRRSLAHFCTSLQGLLGSIAGVMAALGY 

PLPQPLPGTEPTWTPGPAHSDFLQKMDDFWL 

LKELQTWLWRSAKDFNRLKKKMQPPAAAVT 

LHLGAHGF 


917 


2267 


A 


7921 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRL 

HQYDGSIWIQNPARQTLFFNGTRALKDERFQ 

LEEFSPRRVRIRLSDARLEDEGGYFCQLYTED 

THHQIATLTVLVAPENPWEVREQAVEGGEV 

ELSCL VPRSRPAATLRWYRDRKELKG VS SS Q 

ENGKVWSVASTVRFRVDRKDDGGinCEAQN 

QALPSGHSKQTQYVLDVQYSPTARIHASQAV 

VREGDTLVLTCAVTGNPRPNQIRWNRGNESL 

PERAEAVGETLTLPGLVSADNGTYTCEASNK 

HGHARALYYLVVYGESRLRPTEGGGGAPDP 

GAVVEAQTSVPYAIVGGILALLVFLIICVLVG 

MVWCSVRQKGSYLTHEASGLDEQGEAREAF 

LNGSDGHKRKEEFF1 


918 


2268 


A 


7938 


3 


2653 


RRRLPPASPPSSSVSSSLSPSAWMACRWSTK 

FSPRWR^ALI 1 1 FT AGVYGNGALAEHSENVH 

ISGVSTACGETPEQIRAPSGIITSPGWPSEYPAK 

INCSWF1RANPGEI1TISFQDFDIQGSRRCNLD 

WLTIETYKNIESYRACGSTIPPPY1SSQDHIWIR 

FHSDDNISRKGFRLAYFSGKSEEPNCACDQFR 

CGNGKCIPEAWKCNNMDECGDRSDEEICAKE 

ANPPTAAAFQPCAYNQFQCLSRFTKVYTCLP 

ESLKCDGNIDCLDLGDEIDCDVPTCGQWLKY 

FYGtFKSPNYPDFYPPGSNCTWLIDTGDHRK 
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Y=Tyrosine, X-Unknown, *=Stop codon, 
/^possible nucleotide deletion, Vpossible 
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VILRFIT)FKLDGTGYGDYVKJYDGLEENPHK 

LLRVLTAFDSHAPLTWSSSGQ1RVHFCADKV 

NAARGFNATYQVD GFCLPWEIPCGGN WGC Y 

TEQQRCD G YWHCFNGRDETNCTMCQKEEFP 

CSRNGVC YPRSDRCNY QNHCFNGSDEKNCFF 

CQPGNFHCKNNRCVFESWVCDSQDDCGDGS 

DEENCPVWPTRVITAAVIGSLICGLLLV1ALG 

CTCKLYSLRMFERRSFETQLSRVEAELLRREA 

PPSYGQLIAQGLIPPVEDFPVCSPNQASVLENL 

RI^VRSQLGFTSVRLPMAGRSSNIWNRIFNFA 

RSRHSGSLALVSADGDEWPSQSTSREPERNH 

THRSLFSVESDDTDTENERRDMAGASGGVAA 

PLPQKVPPTTAVEATVGACASSSTQSTRGGH 

ADNGRDVTSVEPPSVSPARHQLTSALSRMTQ 

GLRWVRFILGRSSSLSQNQSPLRQLDNGVSG 

REDDDDVEMLIP1SDGSSDFDVNDCSRPLLDL 

ASDQGQGLRQPYNATNPGVRPSNRDGPCERC 

GIVHTAQIPDTCLEVTLKNETSDDEALLLC 


919 


2269 


A 


7951 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVAS 
GGWNDVACHTTMYFMCEFDKKNM 


920 


2270 


A 


7953 


47 


572 


GGRASWPEQAKEPRREGHTDKQQTEDVLAA 

GLRCLPHLPAICARRMSPAFRAMDVEPRAKG 

VLLEPFVHQVGGHSCVLRFNETTLCKPLVPRE 

HQFYETLPAEMRKFTPQYKGKSQLLEGLPHW 

RGDVRDRGHGRPWQPSLEPSLPPTLCFPSLSS 

FSSSWPSAQHLTPSVFNPW 


921 


2271 


A 


7957 


612 


812 


RSGRTWTGIGYSKALQSSNRNTKSLLQNEF 

MMVYSFRALSFKESTWATFQHGGEATKSRSL 

SSTQ 


922 


2272 


A 


7967 


1443 


1660 


ENTTEKWKEIWMCRGNKKSCCWTFIKDRHLT 
VSCCKSKSGETLLICIFCSNLVGFFFFGIRGFSN 
WELVKPN 


923 


2273 


A 


7981 


1 


3023 


GSAPRAATAMARARPPPPPSPPPGLLPLLPPLL 

LLPLLLLPAGCRALEETLMDTKWVTSELAWT 

SHPESGWEEVSGYDEAMNPIRTYQVCNVRES 

SQNNWLRTGFIWRRDVQRVYVELKFTVRDC 

NSIPNIPGSCKETFNLFYYEADSDVASASSPFW 

MENPYVKVDTIAPDESFSRLDAGRVNTKVRS 

FGPLSKAGFYLAFQDQGACMSLISVRAFYKK 

CASTTAGFALFPETLTGAEPTSLVIAPGTCIPN 

AVEVSVPLKLYCNGDGEWMVPVGACTCATG 

HEPAAKESQCRPCPPGSYKAKQGEGPCLPCPP 

NSRTTSPAASICTCHNNFYRADSDSADSACTT 

VPSPPRGVISNVNETSLILEWSEPRDLGVRDD 

LLYNVICKKCHG AGG ASAC SRCDDN VEF VPR 

QLGLSEPRVHTSHLLAHTRYTFEVQAVNGVS 

GKSPLPPRYAAVNITTNQAAPSEVPTLRLHSS 

SGSSLTLSWAPPERPNGVILDYEMKYFEKSEG 

IASTVTSQMNSVQLDGLRPDARYVVQVRART 

VAGYGQYSRPAEFETTSERGSGAQQLQEQLP 

LIVGSATAGLVFWAVW1AIVCLRKQRHGS 

DSEYTEKLQQY1APGMKVYIDPFTYEDPNEA 

VREFAKEIDVSCVKJEEVIGAGEFGEVCRGRL 

KQPGRREVFVAIKTLKVGYTERQRRDFLSEA 

SMGQFDHPNIIRLEGWTKSRPVMILTEFME 

NCALDSFLRLNDGQFTVIQLVGMLRGLAAGM 

KYLSEMNYVHRDLAARNTLVNSNLVCKVSDF 

GLSRFLEDDPSDPTYTSSLGGKIPIRWTAPEAI 

AYRKFTSASDVWSYGIVMWEVMSYGERPY 
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^possible nucleotide deletion, \-possible 
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WDMSNQDVINAVEQDYRLPPPMDCPTALHQ 
LMLDCWVRDRNLRPKFSQIWnXDKLlRNAA 

WLDAIKMGRYKESFVSAGFASFDLVAQMTA 

LPVQV 


924 


2274 


A 


7985 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNF 
QLMRELDQRTEDKKAEIDILAAEYISTVXTLS 

QTYEMVDKHIRRIJ^ADLARFEADLKDKMEG 
SDFESSGGRGLKKGRGQKEKRGSRGRGRRTS 
EEDTPKKKKHKGG 


925 


2275 


A 




A AH 

44/ 




SPIRCYCQHWPHCVHC 


926 


2276 


A 


7996 


925 


582 


GPCKVCC1TLAIMLQCHSFYRKDVQVEHPKS 

LNPKYSQIENFLSADMALKRKCLLSISDLDFW 

IWDAQPVGIMQTLQNLKKIPNPGCFWSQAFQI 

PTYTnPTT PT fiAPWTTTRO 


927 


2277 


A 


7998 


2 


353 


R1QRPLNSRSPNHSLFVKAELTAKQATMKLSV 
CLLLVTLALCCYQANAEFCPALVSELLDFFFI 
SEPLFKLSLAKFDAPPEAVAAKLGVKRCTDQ 
MSLQKRSL1AEVLVKILKKCSV 


928 


2278 


A 


8004 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAG 
ARGLRATYHRLLDKVELMLPEKLRPLYNHPA 
GPRTVFFWAPIMKWGLVCAGLADMARPAEK 
LSTAQSAVLMATGHWSRYSLVIIPKNWSLFA 
VWFVGAAGASQLFRIWRYNQELKAKAHK 


929 


2279 


A 


8007 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYP 

A /TT T T> /^CTi/^VnT) TLTTTTV A /TlTi 1 PACK O OL^T?! T \ I 

AGSLJL-RQSPQPKH 1 r Y AOrRLbAo ASbKJbLLM 

KLRRKTGYSFVNCKKALETCGGDLKQAEIWL 

HKEAQKEGWSKAAKLQGRK.TKEGLIGLLQE 

GNTTVLVEVNCETDFVSRNLKFQLLVQQVAL 

GTMMHCQTLKDQPSAYSKGFLNSSELSGLPA 

GPDREGSLKDQLALAIGKXGENMILKRAAWV 

KVPSGFYVGSYVHGAMQSPSLHKLVLGKYG 

ALVICETSEQKTNLEDVGRRLGQHVVGMAPL 

SVGSLDDEPGGEAETKMLSQPYLLDPS1TLGQ 

YVQPQGVSWDFVRFECGEGEEAAETE 


930 


2280 


A 


8008 


3 


1679 


NSRVWGPWTEPSAGSLRPMARK.QNRNSKEL 
GLVPLTDDTSHAGPPGPGRALLECDHLRSGV 
PGGRRRKDWSCSLLVASLAGAFGSSFLYGYN 
LSVVNAPTPYIKAFrNfESWERRHGRPlDPDTL 
TLLWSVTVS1FA1GGLVGTLIVKM1GKVLGRK 
HTLLANNGFAISAALLMACSLQAGAFEMLIV 
GRFIMGIDGGVALSVLPMYLSEISPKE1RGSLG 
QVTA1FICIGVFTGQLLGLPELLGKESTWPYLF 

nVTWPA WOT 7 QT PUT PHQPP VT T T PTfT-TMPA 

RAVKAFQTFLGKADVSQEVEEVLAESRVQRS 

IRLVSVLELLRAPYVRWQVVTVTAnTMACYQL 

CGLNAI WF YTNSTPGKAGTPP AXIP YVTLSTGG 

1ETLAAVFSGLV1EHLGRRPLLIGGFGLMGLFF 

GTLTITLTLQDHAPWVPYLSIVGILAIIASFCSG 

PGGIPFTXTGEFFQQSQRPAAFIIAGTVNWLSN 

FAVGLLFPFTQKSLDTYCFLVFATICITGAIYL , 

YFVLPETKNRTYAEISQAFSKJRNKAYPPEEK1 

DSAVTDGKINGRP 


931 


2281 


A 


8009 


861 


300 


AAGAWSAMPKAKGKTRRQKFGYSVNRKRL 
NIOn t ARRKAAPRIECSHIRHAWDHAKSVRQNL 
AEMGLAVDPNRAVPLRKRKVKAMEVDIEER 
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PKELVRKPYVLNDLEAEASLPEKKGNTLSRD 
L1DYVRYMVENHGEDYKAMARDEKNYYQD 
TPKQIR5KINVVKRFYPAEWQDFLDSLQKRK 
MEVE 


932 


2282 


A 


8011 


412 


1 


SNLCLGNSWRWRWAKSRHHCIPTVTLSKRSG 

DIRGSHFSSPQRQRSQRVPGKETARVLRAGK 

QGRGQDPIPCPWPPPPPPPPPGSPGPGCRQFHQ 

SLEAKARHPASVREMRGKVKMRRALRRAPA 

STRASSRQPNPK 


933 


2283 


A 


8012 


147 


1077 


PPVPPASRSDMAQNLKDLAGRLPAGPRGMGT 

ALKLLLGAGAVAYGVRESVFTVEGGHRAIFF 

NRIGGVQQDTILAEGLHFR1PWFQYPIIYDIRA 

RPRKISSPTGSKDLQMVNISLRVLSRPNAQEL 

PSMYQRLGLDYEERVLPSIVNEVLKSWAKF 

NASQLITQRAQVSLLIRRELTERAKDFSLILDD 

VAITELSFSREYTAAVEAKQVAQQEAQRAQF 

LVEKAKQEQRQKIVQAEGEAEAAKMLGEAL 

SKNPGYJK1RKIRAAQNISKTIATSQNRIYLTA 

DNLVLNLQDESFTRGSDSLIKGKK 


934 


2284 


A 


8023 


255. 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQ 

RLRKFRELHLMRNEARKLNHQEWEEDKRL 

KLPANWEAKXARLEWELKEEEKKKECAARG 

EDYEKVKXLEISAEDAERWERKKKRKNFDLG 

FSDYAAAQLRQYHRLTKQ1KPDMETYERLRE 

KHGEEFFPT SNSLLHGTH VPSTEEIDRMVTDLE 

KQ1EKRDKYSRRRPYNDDADIDY1NERNAKF 

NKKAERFYGKYTAEDCQNLERGTAV 


935 


2285 


A 


8027 


59 


310 


LVSSTVNLLTEKAPWNSLAWTVTSYVFLKFL 
QGGGTGSTGMRDSALTLLGIGPSHRHSLSIRL 
SQHSSPAPMYSQTFHILVLG 


936 


2286 


A 


8032 


1 


639 


SGRECNMAKTYDYLFKLLLIGDSGVGKTCVL 

FRFSEDAFNSTFISTIGIDFKIRTIELDGKRIKLQ 

IWDTAGQERFRTITTAYYRGAMGIMLVYDIT 

NEKSFDNTRNWIRNIEEHASADVEKMILGNKC 

DVNDKRQ V SKERGEKLALD YGIKFMETS AK 

ANIKV^ENAFFTLARDIKAKMDKKLEGNSPQG 

SNQGVKITPDQQKRSSFFRCVLL 


937 


2287 


A 


8039 


393 


31 r- 


EETIHSENSYILEKYIPISANLTLTIA 


938 


2288 


A 


8052 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLL 

PLLEAQIPLCANLVPVPITNATLDR1TGKWFYI 

ASAFRNEEYNKSVQEIQATFFYFTPNKTEDTIF 

LREYQTRQDQCIYNTTYLNVQRENGTISRYV 

GGQEHFAHLL1LRDTKTYMLAFDVNDEKNW 

GLSVYADKPETTKEQLGEFYEALDCLRIPKSD 

VVYTDWKKDKCEPLEKQHEKERKQEEGES 


939 


2289 


A 


8055 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDF 

AEQLKWSAELARLGESIMDGKQGGMDGSKP 

AGPRDFPGIRLLSNPLMGDAVSDWSPMHEAA 

IHGHQLSLRNLISQGWAVNIITADHVSPLHEA 

CLGGHLSCVKJDLLKHGAQVNGVTADWHTPL 

FNACVSGSWDCVNLLLQHGASVQPESDLASP 

IHE AARRGHVEC VN SLI AYG GNIDHKI S HLGT 

PLYLACENQQRACYKKLLESGADVNQGKGQ 

DSPLHAVARTASEELACLLMDFGADTQAKN 

AEGKRP VEL VPPE SPLAQLFLEREGPPSLMQL 

CRLR1RKCFGIQQHHKITKLVLPEDLKQFLLH 

L 


940 


2290 


A 


8058 


2 


1203 


1CVLSIREPAHSTARKASEPSQPSQPSQPGGHLI 
ARLRTMDLHLFDYSEPGNFSDISWPCNSSDCI 
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VVDTVMCPNMPNKSVIXYTLSFIYIFIFVIGMI 
ANSVVVWVNIQAKTTGYDTHCYILNLAIADL 
w vviiiirvwvv oJL* V v^rllNvJ WJrlvlvjiiL 1 LtivV 1 rl 

LIFSINLFGSIFFLTCMSVDRYLSrrYrrNTPSS 
RKKMVRRWCILVWLLAFCVSLPDTYYLKT 
V7TSASNNETYCRSFYPEHSIKEWLIGMELVSV 

VT GFAVPT7QFTAVPVFT I AP AKAQ^TViUVUGO 

RKIIFSYVWFLVCWLPYHVAVLLDIFSILHYI 
PFTCRLEHAXFTALHVTQCI^LVHCCVNPVL 
YSFI>n^KYRYELMKAFIFKYSAKTGLTKLIDA 
SRVSETEYSALEQSTK 


941 


2291 


A 


8059 


73 


432 


DMAGLMTIVTSLLFLGVCAHHI1PTGSWLPS 
PCCMFFVSKPJPENRWSYQLSSRSTCLKAGV 
IFTTKKGQQFCGDPKQEWVQRYMKNLDAKQ 
KKASPRARAVAVKGPVQRYPGNQTTC 


942 


2292 


A 


8067 


278 


1262 


GGIGEIKQRPSCLGRCLDPSLSVLMNISLGLGS 

VFSAVISQKPSRDICQRGTSLTIQCQVDSQVT 

IVUYLr W I ^ruviJL I LIA 1 ANQGbJEAl lESGF 

VIDKFPISRPNLTFSTLTVSNMSPEDSSIYLCSA 

GRQGTYEQYFGPGTRLTVTEDLKNVFPPEVA 

VFEPSEAEISHTQKATLVCLATGFYPDHVELS 

WWVNGKEVHSGVSTDPQPLKEQPALNDSRY 

CLSSRLRVSATFWQNPRNHFRCQVQFYGLSE 

NDEWTQDRAKPVTQIVSAEAWGRADCGFTS 

ESYQQGVLSATILYEILLGKATLYAVLVSALV 

LMAMVKRKDSRG 


943 


2293 


A 


8070 


1 


879 


MVKVVPATRGNLPRSQLTGTHQHCQPREPKI 

I AibKJ^KKKrKA I ARLRAHAAFPEPPLAVFAP 

PSDRKELLALPVACDPVIASVMSWVQAASLI 

QGPGDKGDVFDEEADESLLAQREWQSNMQR 

RVKEGYRDG1DAGKAVTLQQGFNQGYKKGA 

EVILNYGRLRGTLSALLSWCHLHNNNSTLINK 

INNLLDAVGQCEEYVLKHLKSITPPSHVVDLL 

DSIEDMDLCHVVPAEKKIDEAKDERLCENNA 

EFNKNCSKSHSGIDCSYVECCRTQEHAHSGK 

PKPHMDFGTDSQF 


944 


2294 


A 


8073 


I 


707 


PCADWGDfYT "DT>TT TOT OrDTOrTiTlCLT A I7/ir>nT/ 

MAATSGTDEPVSGELVSVAHALSLPAESYGN 
DPDIEMAWAMRAMQHAEVYYKLISSVDPQF 

lkltkvddqiysefrknfetlridvldpeelk: 
sesakekwrpfclkfngivedfnygtllrld 
csqgyteentifapriqffaieiarnregynka 

▼ 1 JO Y V^JL^AVOVJlirwVJ V lNlN\JUJlJSJ\^JJoOOCJirN 1 

KNGGEKGADSGEEKEEGINREDKTDKGGEK 
GKEADKEINKSGEKAM 


945 


2295 


A 


8074 


2 


505 


GAATLLRS AS S AARKAAE AEQ V WLHLHR YL 
SADRRVLGLREWGRPASERECSLCQRLKREL 
NMGDVEKGKJCIFIMKCSQCHTVEKGGKHKT 

\JrlVljn\jl^rKjl\l\. 1 vjl/ArU Jul 1 AAfSJ\Jxl\.(jii W 

GEDTLMEYLENPKXYffGTKMIFVGIKKKEER 
ADLIAYLKKATNE 


946 


2296 


A 


8081 


42 


590 


EGRRGKFGGKLCNFLFYFHSNSAESRMDVLF 
VAJFAVPLILGQEYEDEERLGEDEYYQWYY 
YTVTPSYDDFSADFTIDYSIFESEDRLNRLDK 
D1TEAJETTISLETA11ADHPKPVTVKPVTTEPQ 
SPRSEAMPCPVLRSPIPLPPVRVPLFRWGCISC 
KKVGRJRLLMTLWMGVWQEEIGR 


947 


2297 


A 


8084 


322 


549 


GGGSSPRELAGAAGLTVTSQAVAARRQQPSF 
SRARAPAHSLRAALSLASSARSWGAVSRDRG 
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PCPPAIMYQSSNKC 


948 


2298 


B 


8093 


3905 


846 


MEPGEVKDRELENISLSVKKLQSYFAACEDEI 

PAIRNHDKVLQRLCEHLDHALLYGLQDLSSG 

YWVLVVHFTRREAIKQIEVLQHVATNLGRSR 

AWLYLALNENSLESYLRLFQENLGLLHKYYV 

KNALVCSHDHLTLFLTLVSGLEFIRFELDLDA 

PYLDLAPYMPDYYKPQYLLDFEDRLPSSVHG 

SDSLSLNSFNSVTSTNLEWDDSAIAPSSEDYD 

FGDVFPAVPSVPSTDWEDGDLTDTVSGPRST 

ASDLTSSKASTRSPTQRQNPFNEEPAETVSSS 

DTTPVHTTSQEKEEAQALDPPDACTELEVIRV 

TKKKKIGKKKKSRSDEEASPLHPACSQKKCA 

KQGDGDSRNGSPSLGRDSPDTMLASPQEEGE 

GPSSTTESSERSEPGLLIPEMKDTSMERLGQPL 

SKVIDQTJNGQLDPSTWCSRAEPPDQSFRTGSP 

GDAPERPPLCDFSEGLSAPMDFYRFTVESPST 

VTSGGGHHDPAGLGQPLHVPSSPEAAGQEEE 

GGGGEGQTPRPLEDTTREAQELEAQLSLVRE 

GPVSEPEPGTQEVLCQLKRDQP8PCLSSAEDS 

GVDEGQGSPSEMVHSSEFRVDNNHLLLLMIH 

VFRENEEQLFKMIRMSTGHMEGNLQLLYVLL 

TDCYVYLLRKGATEKPYLVEEAVSYNELDY 

VSVGLDQQTVKLVCTNRRKQFLLDTADVAL 

AJEFFLASLKSAM1KGCREPPYPSILTDATMEK 

LALAKFVAQESKCEASAVTVRFYGLVHWED 

PTDESLGPTPCHCSPPEGTITKEGMLHYKAGT 

SYLGKEHWKTCFWLSNGILYQYPDRTDVIP 

LLSVNMGGEQCGGCRRANTTDRPHAFQVILS 

DPPCLELSAESEAEMAEWMQHLCQAVSKGVI 

PQGVAPSPCIPCCLVLTDDRLFTCHEDCQTSF 

FRSLGTAKLGDISAVSTEPGKEYCVLEFSQDS 

QQLLPPWVTYLSCTSELDRLLSALNSGWKTIY 

QVDLPHTAIQEASNKKKFEDALSLIHSAWQR 

SDSLCRGRASRDPWC* 


949 


2299 


A 


8095 


9 


2374 


ARRADTVLLESPSMLQGLLPVSLLLSVAVSAI 

KELPGVKKYEVVYPIRLHPLHKREAKEPEQQ 

EQFETELKYKMTINGKIAVLYLKKNKNLLAP 

G YTETYYNSTGKEITTSPQIMDDC Y YQ GHILN 

EKVSDASISTCRGLRGYFSQGDQRYFIEPLSPI 

HRDGQEHALFKYNPDEKNYDSTCGMDGVL 

WAHDLQQNIALPATKLVKLKDRKVQEHEKY 

IEYYLVLDNGEFKRYNENQDEIRKRVFEMAN 

YVNMLYKKLNTHVALVGMEIWTDKDKIKIT 

PNASFTLENFSKWRGSVLSRRKRHD1AQUTA 

TELAGTTVGLAFMSTMCSPYSVGWQDHSD 

NLLRVAGTMAHEMGHNFGMFHDDYSCKCPS 

TICVMDKALSFYIPTDFSSCSRLSYDKFFEDKL 

SNCLFNAPLPTDUSTPICGNQLVEMGEDCDC 

GTSEECTNICCDAKTCXIKATFQCALGECCEK 

CQFKKAGMVCRPAKDECDLPEMCNGKSGNC 

PDDKrQVNGFPCHHGKGHCLMGTCFTLQEQ 

CTELWGPGTEVADKSCYNRNEGGSKYGYCR 

RVDDTLIPCKANDTMCGKLFCQGGSDNLPW 

KGRIVTFLTCKTFDPEDTSQEIGMVANGTKCG 

DNKVCINAECVDIEKAYKSTNCSSKCKGHAV 

CDHELQCQCEEGWIPPDCDDSSWFHFSrWG 

VLFPMAVEFVWAMVIRHQSSREKQKKDQRP 

LSTTGTRPHKQKRKPQMVKAVQPQEMSQMK 

PHVYDLPVEGNEPPASFHKDTNALPPTVFKD 

NPMSTPKD SNPKA 
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950 


2300 


A 


8100 


1 


1251 


MGLLLMELASAVLGSFLTLLAQFFLLYRRQPE 

PPADEAARAGEGFRYIKPVPGLLLREYLYGG 

GRDEEPSGAAPEGGATPTAAPETPAPPTRETC 

YFLNATILFLFREUa^TALTRRWVTKKIKVEF 

EELLQTKTAGRLLEGLSLRDVFLGETVPFIKTI 

RLVRPWPSATGEPDGPEGEALPAACPEELAF 

EAEVEYNGGFHLAIDVDLVFGKSAYLFVKJLS 

R WGRLRL VFTRVPFTHWFF SFVEDPLIDFEV 

RS QFEGRPMPQLTSnWQIJCKIIKRKHTLPNY 

KIRFKPFFPYQTLQGFEEDEEHEfflQQWALTE 

GRLKVTLLECSRLLIFGSYDREANVHCTLELS 

SSVWEEKQRSSIKTGTISLTAVFMGWHRVSE 

AFPGLWYm,VDLPFWGLEDGGPLLTVPLRQ 

CPG 


951 


2301 


A 


8108 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQR 

NFQLMRDLDQRTEDLKAEIDKLATEYMSSAR 

SLSSEEKLALLKQIQEAYGKCKEFGDDKVQL 

AMQTYEMVDKHIRKLDTDLARFEADLKEKQI 

ESSDYDSSSSKGKKKGRTQKEKKAARARSKG 

KNSDEEAPKTAQKKLK1VRTSPEYGMPSVTF 

GSVHPSDVLDMPVDPNEPTYCLCHQVSYGE 

MIGCDNPDCSIEWFHFACVGLTTKPRGKWFC 

PRCSQERKKK 


952 


2302 


A 


8112 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRL 
LHGTTLPGGNQRELARQKNMKKQSDSVK.GK 
RRDDGLSAAARKQRDSTPRDSELMQQKQKK 
ANEKKEEPK 


953 


2303 


A 


8118 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPG 

LETNILKMTTPNKTPPGADPKQLERTGTVREI 

GSQAVWSLSSCKPGFGVDQLRDDNLETYWQ 

SDGSQPHLVNIQFRRKTTVKTLCIYADYKSDE 

SYTPSKISVRVGNNFHNLQEIRQLELVEPSGW 

IHVPLTDNHKKPTRTFM1QIAVLANHQNGRI) 

THMRQIKIYTPVEESSIGKFPRCTTIDFMMYRS 

IR 


954 


2304 


A 


8133 


66 


1015 


PPLPPRSFPNLFSRPEPLPEPGRRGCNRSREPA 

ARAPSPPPPFEGAPGRAMVKVTFNSALAQKE 

AKKDEPKSGEEALIIPPDAVAVDCKDPDDVV 

PVGQRRAWCWCMCFGLAFMLAGVILGGAY 

LYKYFALQPDDVYYCGIKY1KDDVILNEPSAD 

APAALYQUEENIKIFEEEEYEFISVPVPEFADS 

DPANIVHDFNKKLTAYLDLNLDKCYVIPLNT 

SIVMPPRNIXELLINIKAGTYIJQSYLIHEHMV 

ITDRIENIDHLGFFIYRLCHDKETYKLQRRETI 

KGIQKREASNCFAIRHFENKFAVETLICS 


955 


2305 


A 


8143 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDV 

KKKIKEVTEEVANKVSCAMTDEICRLSVLVD 

EFCSEFHPNPDVLKJYKSELNKHIEDGMGRNL 

ADRCTDEVNALVLQTQQEIIENLKPLLPAG1Q 

DKLHTLIPCKKFDLSYNLNYHKLCSDFQEDIV 

FRFSLGWSSLVHRFLGPRNAQRVLLGLSEPIF 

QLPRSLASTPTAPTTPATPDNASQEELMITLVT 

GLASVTSRTSMGinVGGVIWKtlGWKLLSVS. 

LTMYGALYLYERLSWTTHAKERAFKQQFVN 

YATEKLRMIVSSTSANCSHQVKQQIATTFARL 

CQQVDITQKQLEEEIARLPKEIDQLEKIQNNS 

KLLRNKAVQLENELENFTKQFLPSSNEES 


956 


2306 


A 


8157 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLH 
IJLLTAGPALGWNDPDRNa-LRDVKALTLHY 
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F-Phenylalanine f OGlycine, H^Histidine, 
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nucleotide insertion 














DRYTTSRRLDPIPQLKCVGGTAGCDSVTPKVI 

QCQNKGWDGYDVQWECKTDLDIAYKFGKT 

WSCEGYESSEDQYVLRGSCGLEYNLDYTEL 

GLQKLKESGKQHGFASFSDYYYKWSSADSC 

NMSGLniVVlIXJIAFVVYKLFLSDGQYSPPP 

YSEYPPFSHRYQRFTNSAGPPPPGFKSEFTGPQ 

NTGHGATSGFGSAPTGQQGYENSGPGFWTGL 

GTGGIUjYEFGSNRAATPFSDSWYYPSYPPSY 

PGTWNRAYSPLHGGSGSYSVCSNSDTKTRTA 

SGYGGTRRR 


957 


2307 


A 


8159 


1492 


528 


THVVMTGMCYAPHQVLSYINGVTTSKPGVSL 

VYSMPSRNLSLRLEGLQEKDSGPYSCSVNVQ 

DKQGKSRGHSHCTLELNVLVPPAPPSCRLQGV 

PHVGANVTLSCQSPRSKPAVQYQWDRQLPSF 

QTFF APALD VIRGSL SLTNLS S SMAGVYVCKA 

HNEVGTAQCNVTLEVSTGPGAAWAGAWG 

TLVGLGLLAGLVLLYHRRGKALEEPANDIKE 

DAIAPRTLPWPKSSDTISKNGTLSSVTSARAL 

RPPHGPPRPGALTPTPSLSSQALPSPRLPTTDG 

AHPQPISPIPGGVSSSGLSRMGAVPVMVPAQS 

QAGSLV 


958 


2308 


A 


8161 


2340 


1192 


ELARRPKQQSSEKSRNMIRNWLTIFILFPLKLV 

EKCESSVSLTVPPVVKLENGSSTNVSLTLRPP 

LNATLVITFEITFRSKNmLELPDEVVVPPGVT 

NSSFQVTSQNVGQLTVYLHGNHSNQTGPRIR 

FLVIRSSAISIINQVIGW1YFVAWSISFYPQVIM 

NWRRKSV1GLSFDFVALNLTGFVAYSVFN1GL 

LWVPYIKEQFLLKYPNGVNPVNSNDVFFSLH 

AWLTLraVQCCLYERGGQRVSWPAIGFLVL 

AWLFAFVTMIVAAVGVITWLQFLFCFSYIKL 

AVTLVKYFPQAYMNFYYKSTEGWSIGNVLL 

DFTGGSFSLLQMFLQSYNNDQWTLIFGDPTK 

FGLGVFSIVFDVVFFIQHFCLYRKRPGYDQLN 


959 


2309 


A 


8163 


521 


1345 


GERAGRRRGRLGVWAQPQPLLPRPVGSRRE 

MQPPGPPPAYAPTNGDFTFVSSADAEDLSGSI 

ASPDVKLNLGGDFIKESTATTFLRQRGYGWL 

LEVEDDDPEDNKPLLEELDIDLKDIYYKIRCV 

LMPMPSLGFNRQWRDNPDFWGPLAWLFFS 

MISLYGQFRWSWHTIWIFGSLTIFLLARVLG 

GEVAYGQVLGVIGYSLLPLrVIAPVLLWGSF 

EVVSTLIKLFGVFWAAYSAASLLVGEEFKTK 

KPLL1YPIFLLY1YFLSLYTGV 


960 


2310 


A 


8167 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPN 

LYSQLNALQFTVDERSILWLNQFLLDLKQSL 

NQFMAVYKLNDNSKSDEHVDVRVDGLMLK 

FVIPSEVKSECHQDQPRAISIQSSEMIATNTRH 

CPNCRHSDLEALFQDFKDCDFFSKTYTSFPKS 

CDNFNLLHPIFQRHAHEQDTKMHEIYKGNrTP 

QLNKNTLKTSAATD V W A VYF S QFWID YEGM 

KSGKGRPISFVDSFPLSIWICQPTRYAESQKEP 

r\ r rr i >jr\\TQi XTTCriQnQQrvr AnuT jfRTfifi t VP V 
Q J L-INy VoLfN I o^ocooUJ^AUiUjl\JtuSJSJrfirfJ\Jl I 

YSTESEPLTNGGQKPSSSDTFFRFSPSSSEADI 

HLLVHVHKHVSMQENHYQYLLLLFLHESLILL 

SENLRKDVEAVTGSPASQTSICIGILLRSAELA 

LLLHPVDQANTLKSPVSESVSPWPDYLPTEN 

GDFLSSKRKQISRDINRIRSVTVNHMSDNRSM 

SVDLSHIPLKDPLLFKSASDTNLQKGISFMDY 

LSDKHLGKISEDESSGLVYKSGSGEIGSETSD 

KKDSFYTD SSSVLNYREDSNILSFDSDGNQNI 

LSSTLTSKGNETIESIFKAEDLLPEAASLSENL 
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Amino acid sequence (A=Alanine OCysteine, 
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Q=Glutamine, R=Arginine, S=Serine, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, V^possible 
nucleotide insertion 














DISKEETPPVRTLKSQSSLSGKPKERCPPNLAP 

LCVSYKNMKRSSSQMSLDTISLDSMILEEQLL 

ESDGSDSHMFLEKGNKKNSTTNYRGTAESVN 

AGANLQNYGETSPDAISTNSEGAQENHDDLM 

oVV vrJ^rtrVNODlDiKuiiUi bivlAj VNviY Ir 

DQLGNISLRHYLCNRPVGSDQKAVfflSKSSPE 

ISLRFESGPGAVTHSLLAEKNGFLQCHIENFST 

EFLTSSLMmQHFLEDETVATVMPMKIQVSNT 

KINLKDDSPRSSTVSLEPAPVTVHIDHLVVER 

SDDGSFHERDSHMLNTGNDLKENVKSDSVLL 

TSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMAL 

AEAHLEKDALLnHlKiUVl 1 VB 


961 


2311 


A 


8172 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKRFEI 
ACYKNKWGWRSGVEKDLDEVLQTHSVFVN 
VSKGQVAKKEDLISAFGTDDQTEICKQILTKG 

tj\ tr\\ /cr\v m> tjtai t? r\\ jtbx> t\t a ti\ i a tw /'M fktd 
bVQVSUiLEKrl I QLbv^MrKUlAl 1 V ADJxL-VENr 

ETKRPYTVILmRAMKDIHYSVKTNKSTKQQA 

LEVIKQLKEKMKIERAHMRLRFILPVNEGKKL 

KEKLKPLIKVIESEDYGQQLEIVCLIDPGCFREI 

DELIKKETKGKGSLEVLNLKDVEEGDEKFE 


962 


2312 


A 


8175 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQS 
VLRRMQKKYWKTKQVFIKATGKKEDEHLVA 
SDAELDAKLEVFHSVQETCTELLKIIEKYQLR 
LNGMKS 


963 


2313 


A 


8181 


13 


2215 


AEGCAERRGTEPWELSMSWESGAGPGLGSQ 

GMDLVWSAWYGKCVKGKGSLPLSAHGIW V 

AWLSRAEWDQVTVYLFCDDHKLQRYALNRI 

TVWRSRSGNELPLAVASTADLIRCKLLDVTG 

GLGTDELRLLYGMALVRFVNLISERKTKFAK 

VPLKCLAQEVNJPDWIVDLRHELimKMPHI 

NDCRRGCYFVLDWLQKTYWCRQLENSLRET 

WELEEFREGIEEEDQEEDKNIWDDITEQKPE 

PQDDGKSTESD VKADGDSKG SEEVDSHCKK 

ALSHKELYERARELLVSYEEEQFTVLEKFRYL 

PKAIKAWNNPSPRVECVLAELKGVTCENREA 

VLDAFLDDGFLVPTFEQLAALQIEYEENVDL 

NDVLVPKPFSQFWQPLLRGLHSQNFTQALLE 

RMLSELPALGISGIRPTYILRWTVELIVANTKT 

GRNARRFSAGQWEARRGWRLFNCSASLDWP 

D \ /I /CC/~"T /~> CD/^IU /S C"D/*\T T "DTTT7V A Ajf/lf^flT T>T\ 

RM VES CLGorC W AsrQLLKltr isJVMuyuL.rlJ 

EEQEKLLRICSIYTQSGENSLVQEGSEASPIGK 

SPYTLDSLYWSVKPASSSFGSEAKAQQQEEQ 

GSVNDVKEEEKEEKEVLPDQVEEEEENDDQE 

EEEEDEDDEDDEEEDRMEVGPFSTGQESPTA 

EN ARLLAQKRG ALQGSA WQ VS SED VRWDTF 

PLGRMPGQTEDPAELMLENYDTMYLLDQPV 

LEQRLEPSTCK.TDTLGLSCGVGSGNCSNSSSS 

NFEGLLWSQGQLHGLKTGLQLF 


964 


2314 


A 


8184 


6 


1393 


EPRRNFRDDSTRPRTRGRTRGRRRRACRSAE 

GTGLRSLLLPPRLQLPAGPFSRCRWDPVSSPR 

P^TMPPKKfiGnGlKPPPIlGRFGTSI TCTGTVGT P 

NVGKSTFFNVLTNSQASAENFPFCTIDPNESR 

VPVPDERFDFL CQ YHKPASKIPAFLNVVDLAG 

LVKGAHNGQGLGNAFLSHISACDGIFHLTRA 

FEDDDITHVEGSVDPIRDEEIIHEELQLKDEEMI 

GPUDKLEKVAVRGGDKKLKPEYDIMCKVKS 

WVIDQKKPVRFYHDWNDKEffiVLNKHLFLTS 

KPMVYLVNLSEKDYIRKKNKWLIKJK^WVD 

KYDPGALVIPFSGALELKLQELSAEERQKYLE 
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D=Aspartic Acid, EKjlutamic Acid, 
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Wsoleucinev K=Lysine, L=Leucine, 
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ANMTQ SALPK1DCAGF AALQLE YFFTAGP DE V 
RAWTIRKGTKAPQAAGKIHTDFEKGF1MAEV 
MKYEDFKEEGSENAVKAAGKYRQQGRNYIV 
EIXjDIIFFKFmPQQPKKA 


965 


2315 


A 


8195 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMV 

AAALGGHPLLGVSATLNSVLNSNAIKNLPPPL 

GGAAGHPGSAVSAAPGILYPGGNKYQT1DNY 

QPYPCAEDEECGTDEYCASPTRGGDAGVQIC 

LACRKRRKRCMRHAMCCPGNYCKNGICVSS 

DQNHFRGEIEEnTESFGNDHSTLDGYSRRTT 

LSSKMYHTKGQEGSVCLRSSDCASGLCCARH 

FWSKJCKPVLKEGQVCTKHRKKiGSHGLEIFQ 

RCYCGEGLSCRIQKDHHQASNSSRLHTCQRH 


966 


2316 


A 


8207 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHW 

SCPEGTLAGNGNSTCVGPAPFLIFSHGNSIFRI 

DTEGTOYEQLVVDAGVSVIMDFHYNEKRIY 

WVDLERQLLQRVFLNGSRQERVCNIEKNVSG 

MAINWI^VIWSNQQEGIITVTDMKGNNSHI 

LLSALKYPANVAVDPVERFIFWSSEVAGSLY 

RADLDGVGVKALLETSEKTTAVSLDVLDKRL 

FWIQYNREGSNSL1CSCDYDGGSVHISKHPTQ 

HNLFAMSLFGDRIFYSTWKMKTIWIANKHTG 

KDMVRINLHSSFVPLGELKVVHPLAQPKAED 

DTWEPEQKLCKLRKGNCSSTVCGQDLQSHLC 

MCAEGYALSRDRKYCEGNDWKYCEDVNEC 

AFWNHGCTLGCKNTPGSYYCTCPVGFVLLPD 

GKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPL 

SPVSWECDCFPGYDLQLDEKSCAASGPQPFL 

LFANSQDIRHMHFDGTDYGTLLSQQMGMVY 

ALDHDPVENKIYFAHTALKWIERANMDGSQ 

RERLIEEGVDVPEGLAVDWIGRRFYWTDRGK 

SLIGRSDLNGKRSOTIEWSQPRGIAVHPMAK 

RLFWTDTGINPRIESSSLQGLGRLVIASSDLIW 

PSGITIDFLTDKLYWCDAKQSVIEMANLDGSK 

RRRLTQNDVGHPFAVAVFEDYVWFSDWAMP 

S VIRVNKRTGKDRVRL Q G SMLKP S S L W VHP 

LAKPGADPCLYQNGGCEHICKKRLGTAWCS 

CREGFMKASDGKTCLALDGHQLLAGGEVDL 

KiNQVTPLDILSKTRVSEDNlTESQHMLVAEIM 

VSDQDDCAPVGCSMYARCISEGEDATCQCLK 

GFAGDGKLCSDIDECEMGVPVCPPASSKCINT 

EGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

«or»VT A C/vr\TTCPPVTP\jfP A Pt T Ct?D<tT TfT>TV 

CGENAoC 1 N 1 fcuui 1 UML.AuKl^onroJjJl-r'.LJ 

STPPPHLREDDHHYSVRNSDSECPLSHDGYCL 

HDGVCMYIEALDKYACNCVVGYIGERCQYR 

DLKWWELRHAGHGQQQKVIWAVCVWLV 

MLLLLSLWGAHYYRTQKLLSKNPKNPYEESS 

RDVRSRRPADTEDGMSSCPQPWFWIKEHQD 

LKNGGQPVAGEDGQAADGSMQPTSWRQEPQ 

LCGMGTEQGCWIPVSSDKGSCPQVMERSFH 

MPSYGTQTLEGGVEKPHSLLSANPLWQQRAL 

DPPHQMELTQ 


967 


2317 


A 


8210 


3 


601 


SSAMGSRS SHAAVIPDGD SIRRETGFSQASLL 

RLHHRFRALDRNKKGYLSRMDLQQIGALAV 

NPLGDRIIESFFPDGSQRVDFPGFVRVLAHFRP 

VEDEDTETQDPKKPEPLNSRRNKLHYAFQLY 

DLDRDGKI SRHEMLQVLRLMVG VQVTEEQL 

ENIADRTVQEADEDGDGAVSFVEFTKSLEKM 

DVEHKMSHULK 
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in 

USSN 
09/496 
914 


Predicted 

□cginnmg 

nucleotide 

location 

correspondi 

ng to first 

olillJU dClU 
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D = Aspartic Acid, E^Glutanuc Acid, 
F=Phenylalanine, G«Glycine, fe-Histidine, 
I-Isoleucine, K=Lysine, L^Leucine, 
M^Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
i = jl nrcomne, V s3 valine, w = irypxopnan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V^possible 
nucleotide insertion 


968 


2318 


A 


S211 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFIT 

YMDNWRQNTTAEQEALQAKVDAENFYYVIL 

YLMWGMFSFIIVAILVSTVKSKRMHSNDP 

YHQYTVEDWQEKYKSQILNLEESKATIHENIG 

AAGFKMSP 


969 


2319 


A 


8215 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAFRWSRWR 

VPGRLLLLLLPALCCLPGAARAAAAAAGAGN 

RAAVAVAVARADEAEAPFAGQNWLKSYGY 

LLPYDSRASALHSAKALQSAVSTMQQFYGIP 

VTGVLDQTTIEWMKKPRCGVPDHPHLSRRRR 

NKRYALTGQKWRQKHTITSIHNYTPKVGELD 

TRKAIRQAFDVWQKVTPLTFEEVPYHEIKSDR 

KEADIMIFFASGFHGDSSPFDGEGGFLAHAYF 

PGPG1GGDTHFDSDEPWTLGNANHDGNDLFL 

VAVHELGHALGLEHSSDPSAIMAPFYQYMET 

HNFKLPQDDLQGIQKIYGPPAEPLEPTRPLPTL 

P VRREHSP SERKHERQPRPPRPPLGDRP STPGT 

KPN I CDGKFinTv ALFRGEMFV 

RNNRVQEGYPMQIEQFWKGLPARIDAAYER 

ADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERY 

WRYSEERRATDPGYPKPTTVWKGIPQAPQGA 

FISKEGYYTYFYKGRDYWKFDNQKLSVEPGY 

PRMLRDWMGCNQKEVERRKERRLPQDDVD1 

MVTINDVPGSVNAVAVVIPCILSLCILVLVYTI 

FQFKNKTGPQPVTYYKRPVQEWV 


970 


2320 


A 


8216 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMN 

DSLRTNVFVRFQPET1ACACIYLAARALQIPLP 

TRPHWFLLFGTTEEEIQEICIETLRLYTRKKPN 

YELLEKEVEKRKVALQEAKLKAKGLNPDGTP 

ALSTLGGFSPASKPSSPREVKAEEKSPISINVK 

TVKKEPEDRQQASKSPYNGVRKDSKRSRNSR 

SASRSRSRTRSRSRSHTPRRHYNNRRSRSGTY 

SSRSRSRSRSHSESPRRHHNHGSPHLKAKHTR 

DDLKSSNRHGHKRKKSRSRSQSKSRDHSDAA 

KKHRHERGHHRDRRERSRSFERSHKSKHHGG 

SRSGHGRHRR 


9.71 


2321 


A 


8217 


3 


3274 


DCRLQAAMPTNFTWPVEAHADGGGDETAE 

RTEAPGTPEGPEPERPSPGDGNPRENSPFLNN 

VEVEQESFFEGKNMALFEEEMDSNPMVSSLL 

NKLANYTNLSQGWEHEEDEESRRREAKAPR 

MGTF1GVYLPCLQNELGVILFLRLTWIVGVAG 

VLESFLIVAMCCTCTMLTAISMSAIATNGWP 

AGGSYYMISRSLGPEFGGAVGLCFYLGTTFA 

G AMYILGTIEIFLTY1 SPG AAIF QAEAAG GE AA 

AMLHNMRVYGTCTLVLMALVVFVGVKYVN 

KLALVFLACWLSILAIY AG VIKSAFDPPDIP V 

CLLGNRTLSRRSFDACVKAYGIHNfNS ATS AL * 

WGLFCNGSQPSAACDEYFIQNNVTEIQGIPGA 

ASGVFLENLWSTYAHAGAFVEKKGVPSVPV 

AEESRASTLPYVLTDIAASFTLLVGIYFPSVTG 

LSCIVLFGACIEGVVLRDKFGEALQGNLVIGM 

LAWPSPWVIVIGSFFSTCGAGLQTLTGAPRLL 

QAIARDGIVPFLQVFGHGKANGEPTWALLLT 

VLICETGILIASLDSVAPILSMFFLMCYLFVNL 

ACAVQTLLRTPNWRPRFKFYHWTLSFLGMSL 

CLALMFICSWYYALSAMLIAGCIYKY1EYRG 

AEKEWGDGIRGLSLNAARYALLRVEHGPPHT 

KNWRPQVLVMLNLDAEQAMKHPRLLSFTSQ 
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D=Aspartic Acid, E=Glutamic Acid, 
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Y«Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, \=possible 
nucleotide insertion 














LKAGKGLTIVGSVLEGTYLDKHMEAQRAEE 

N1RSLMSTEKTKGFCQLWSSSLRDGMSHLIQ 

SAGLGGUCHNTVLMAWPASWKQEDNPFSW 

KNFVDTVRDTTAAHQALLVAKNVDSFPQNQ 

ERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMF 

LYHLRISABVEVVEMVENDISAFTYERTLMM 

EQRSQMLKQMQLSKNEQEREAQLIHDKNTAS 

HTAAAARTQAPPTPDKVQMTWTREKLIAEK 

YRSRDTSLSGFKDLFSMKPDQSNVRRMHTAV 

KLNGWLNKSQDAQLVLLNMPGPPKNRQGD 

ENYMEFLEVLTEGLNRVLLVRGGGREVITIYS 


972 


2322 


A 


8224 


701 


246 


TSRRVTMKFNPFVTSDRSKmKRHFNAPSHV 
RRKIMSSPLSKELRQKYNVRSMPIRKDDEVQ 
WRGHYKGQQIGKWQVYRKXYVIYIERVQ 
REKANGTTVHVGIHP SKVVITRLKLDKDRKKI 
LERKAKSRQVGKEKGKYKEELIEKMQE 


973 


2323 


A 


8237 


873 


4610 


GCPHAGGKGRVPTGGLTGGRTWSPSAAPRSC 

PRPGPTPAPGAMDKLPPSMRKRLYSLPQQVG 

AKAWIMDEEEDAEEEGAGGRQDPSRRSIRLR 

PLPSPSPSAAAGGTESRSSALGAADSEGPARG 

AGKSSTNGDCRRFRGSLASLGSRGGGSGGTG 

SGSSHGHLHDSAEERRL1AEGDASPGEDRTPP 

GLAAEPERPGASAQPAASPPPPQQPPQPASAS 

CEQPSVDTAIKVEGGAAAGDQILPEAEVRLG 

QAGFMQRQFGAMLQPGVNKFSLRMFGSQKA 

VEREQERVKSAGFWIIHPYSDFRFYWDLTML 

LLMVGNLIIIPVGITFFK1)ENTTPWIVFNVVSD 

TFFUDLVLNFRTGIWEDNTEHLDPQR1KMK 

YLKSWMVDFISSJPVDYIFLIVETRIDSEVYK 

TARALRIVRFTKILSLLRLLRLSRLIRYIHQWE 

EIFHMTYDLASAVVRIVNLIGMMLLLCHWDG 

CLQFLVPMLQDFPDDCWVSINNMVNNSWGK 

QYSYALFKAMSHMLCIGYGRQAPVGMSDV 

WLTML SMIVGATCYAMFIGHAT ALIQ SLDS S 

RRQYQEKYKQVEQYMSFHKLPPDTRQRIHD 

YYEHRYQGBCMFDEESILGELSEPLREEIINFNC 

RKLVASMPLEANADPNFVTSMLTKLRFEVFQ 

PGDYIIREGTIGKKMYFIQHGWSVLTKGNKE 

TKLADGSYFGE1CLLTRGRRTASVRADTYCR 

LYSLSVDNFNEVXEEYPMMRRAFETVALDRL 

DRIGKKNSILLHKVQHDLNSGVFNYQENEUQ 

QIVQHDREMAHCAHRVQAAASATPTPTPVIW 

TPLIQAPLQAAAATTSVAIALTHHPRLPAAIFR 

PPPGSGLGNLGAGQTPRHLKRLQSLIPSALGS 

ASPASSPSQVDTPSSSSFHIQQLAGFSAPAGLS 

PLLPSSSSSPPPGACGSPSAPTPSAGVAATTIA 

GFGHFHKALGGSLSSSDSPLLTPLQPGARSPQ 

AAQPSPAPPGARGGLGLPEHFLPPPPSSRSPSS 

SPGQLGQPPGELSLGLATGPLSTPETPPRQPEP 

PSLVAGASGGASPVGFTPRGGLSPPGHSPGPP 

RTFPSAPPRASGSHGSLLLPPASSPPPPQVPQR 

RGTPPLTPGRLTQDLKLISASQPALPQDGAQT 

LRRASPHSSGESMAAFPLFPRAGGGSGGSGSS 

GGLGPPGRPYGA1PGQHVTLPRKTS SGSLPPP 

LSLFGARATSSGGPPLTAGPQREPGARPEPVR 

SKLPSNL 


974 


2324 


A 


8247 


279 


468 


EYKQWERRFLSCQNRNDLGYGKPRKGGGLL 
LVPVKDASRICSLTYLLGSHWNNLVVRSPVL 
G 
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Ammo acid sequence (A-Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G-Glycine, KHHistidinc, 
Msolcucine, K=Lysinc, LMxucine, 
M-Methionine.N^Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y-Ttyrosine, X=Unknown, *=Stop codon, 
/^'possible nucleotide deletion, V*possibIe 
nucleotide insertion 


975 


2325 


A 


S249 


62 


1571 


LVALKNWKPKGTNIPAPQSPVFGEAVSGVYM 

MTKVLGMAPVLGPRPPQEQVGPLMVKVEEK 

EEKGKYLPSLEMFRQRFRQFGYHDTPGPREA 

LSQIJIVLCCEWLRPEIHTKEQII^LVLEQFLT 

HPQELQAWVQEHCPESAEEAVTLLEDLEREL 

DEPGHQVSTPPNEQKPVWEKISSSGTAKESPS 

SMQPQPLETSHKYESWGPLYIQESGEEQEFAQ 

DPRKVRDCRLSTQHEESADEQKGSEAEGLKG 

DnSVIIANKPEASLERQCVNLENEKGTKPPLQ 

EAGSKKGRESVPTKPTPGERRYICAECGKAFS 

NSSNLTKHRRTHTGEKPYVCTKCGKAFSHSS 

NLTLH YRTHL VDRP YDCKCGKAFGQ S SDLLK 

HQKMHTEEAPYQCKDCGKAFSGKGSLIRHYR 

IHTGEKPYQCNECGKSFSQHAGLSSHQRLHT 

GEKPYKCKECGKAFNHSSNFNKHHRIHTGEK 

PYWCHHCGKTFCSKSNLSKHQRVHTGEGEA 

P 


976 


2326 


A 


8257 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLE 

VAWPLFIFLIUSVRLSYPPYEQHECHFPNKAM 

PSAGTLPWVQGIICNANNPCFRYPTPGEAPGV 

VGNF^SIVARLFSDARRLLLYSQKDTSMKD 

MRKVLRTLQQIKKSSSNLKLQDFLVDNETFS 

GFLYHNLSLPKSTVDKMLRADVILHKVFLQG 

YQLHLTSLCNGSKSEEMIQLXjDQEVSEIXGLP 

REKLAAAERVLRSNMDILKPILRTLNSTSPFPS 

KELAEATKTLLHSLGTLAQELFSMRSWSDMR 

QEVMFLTNVNSSSSSTQIYQAVSRIVCGHPEG 

GGLKEECSLNWYEDNNYKALFGGNGTEEDAE 

TFYDNSTTPYCWLMKNLESSPLSRIIWKALK 

PLLVGKILYTPDTPATRQVMAEVNKTFQELA 

VFHDLEGMWEELSPKIWTFMENS0EMDLVR 

MLLDSRDNDHFWEQQLDGLDWTAQDIVAFL 

AKHPEDVQSSNGSVYTWREAFNETNQAIRTIS 

RFMECVNLNKLEPIATEVWLINKSMELLDER 

KPWAGIVFTGITPGSIELPHHVKYKIRMGIDN 

VERTNKIKDGYWDPGPRADPFEDMRYVWGG 

FAYLQDWEQAIIRVLTGTEKKTGVYMQQMP 

YPCYVDDIFLRVMSRSMPLFMTLAWIYSVAV 

IIKGIVYEKEAKLKETMRIMGLDNSILWFSWFI 

SSLIPLLVSAGLLWILKLGNLLPYSDPSWFV 

FLSVFAWTILQCFLISTLFSRANLAAACGGn 

YFTL YLP YVLCV AWQD YVGFTLKIFASLLSP 

VAFGFGCEYFALFEEQGIGVQWDNLFESPVE 

EDGFNLTTSVSNtMLFDTFLYGVMTWYIEAVF 

PGQYGIPRPWYFPCTKSYWFGEESDEKSHPGS 

NQKRISEICMEEEPTHLKLGVSIQNLVKVYRD 

GMKV A VD GLALNFYEGQIT SFLGHNG AGKT 

TTMSILTGLFPPTSGTAYILGKDIRSEMSTIRQ 

NLGVCPQHNVLFDMLTVEEMWFYARLKGLS 

EKHVKAEMEQMALDVGLPSSKLKSKTSQLS 

GGMQRKLS V ALAFV GGSKVVILDEPTAGVDP 

YSRRGIWELLLKYRQGRTULSTHHMDEADVL 

GDRIAnSHGKLCCVGSSLFLKNQLGTGYYLT 

LVKKDVESSLSSCRNSSSrrVSYLBCKEDSVSQS 

SSDAGLGSDHESDTLT1DVSAISNLIRKHVSEA 

RLVEDIGHELTYVLPYEAAKEGAFVELFHEID 

DRLSDLGISSYGISETTLEEIFLKVAEESGVDA 

ETSDGTLPARRNRRAFGDKQSCLRPFTEDDA 

ADPNDSDIDPESRETDLLSGMDGKGSYQVKG 

WKLTQQQFVALLWKRLLIARRSRKGFFAQIV 
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IPAVFVCIALVFSUWPFGKYPSI^QPWMY 

NEQYTFVSNDAPEDTGTLELLNALTKDPGFG 

TRCMEGNPEPDTPCQAGEEEWTTAPVPQTIM 

DLFQNGNWTMQNPSPACQCSSDKIKKMLPV 

CPPGAGGLPPPQRKQNTADILQDLTGRNISDY 

LVKTWQDAKSLKNKIWVhlEFR.YGGFSLGVS 

NTQALPPSQEVNDATKQMKKHLKLAKDSSA 

DRFLNSUjRFMTGLJDTRNWKVWFNNKGW 

HAISSFLNVINNA1LRANLQKGENPSHYGITAF 

NHPLNLTKQQLSEVAPMTTSVDVLVSICVIFA 

MSFVPASFWFLIQERVSKAKHLQFISGVKPVI 

YWLSNFVWDMCNYVVPATLVIIIFICFQQKSY 

VSSTN1JPV1ALLLLLYGWSITPLMYPASFVFK 

IPSTAYWLTSVNLFIGINGSVATFVLELFTDN 

KLNNINDILKSWLIFPHFC^RGLIDMVKNQ 

AMADALERFGENRFVSPLSWDLVGRNLFAM 

AVEGWFFLITVLIQYRFF1RPRPVNAKLSPLN 

DEDED VRRERQRILDG GG QNDILEIKELTKIY 

RRKRKPAVDRICVGIPPGECFGLLGVNGAGK 

SSTFKMLTGDTTVTRGDAFLNRNSILSNIHEV 

HQNMGYCPQFDAITELLTGREHVEFFALLRG 

VPEKEVGKVGEWAIRKLGLVKYGEKYAGNY 

SGGNKRKLSTAMAUGGPPVVFLDEPTTGMD 

PKARRFLWNCALSWKEGRSVVLTSHSMEEC 

EALCTRMAIMVNGRFRCLGSVQHLKNRFGD 

GYTTWRIAGSNPDLKPVQDFFGLAFPGSVPK 

EKHRNMLQYQLPSSLSSLARIFSILSQSKKRLH 

IEDYSVSQTTLDQVFVNFAKDQSDDDHLKDL 

SLHKNQTWDVAVLTSFLQDEKVKESYV 


977 


2327 


A 


8260 


3 


1567 


IPGST1SFSLCFIFPPCVPTMVRKPVVSTISKGG 

YLQGNVNGRLPSLGNKEPPGQEKVQLKRKV 

TLLRGVSIHGT1IGAGIF1SPKGVLQNTGSVGM 

SLTIWTVCGVLSLFGALSYAELGTTIKKSGGH 

YTYILEVFGPLP AFVRVWVELLHRP AATA VI S 

LAFGRYILEPFFIQCEIPELAIKLITAVGITWM 

VLNSMSYSWSARIQIFLTFCiaTAILIIIVPGV 

MQLIKGQTQNFKDAFSGRDSSITRLPLAFYYG 

MYAYAGWFYLNFVTEEVENPEICTIPLAICISM 

AIVTIGYVLTNVAYFTTINAEELLLSNAVAVT 

FSERLLGNFSLAVPIFVALSCFGSMNGGVFAV 

SRLFYVASREGHLPErLSMXHVRKHTPLPAVIV 

LHPLTMIMLFSGDLDSLLNFLSFARWLFIGLA 

VAGLIYLRYKCPDMHRPFKVPLFIPALFSFTC 

LFMVALSLYSDPFSTGIGFVITLTGVPAYYLFII 

WDKICPRWFRIMSEKITRTLQIILEWPEEDKL 


978 


2328 


A 


8261 


2 


2165 


RGGSLRCVLGKLLGQLLCFQSERCVRFPEGLL 

RHRGCGLLSSRLSAGKPPLRTSFFGSWGVLPP 

LADAASMSGVRAVRISIESACEKQVHEVGLD 

GTETYLPPLSMSQNLARLAQRIDFSQGSGSEE 

EEAAGTEGDAQEWPGAGSSADQDDEEGWK 

FQPSLW r WD b V KN N LKb AL 1 bMLV LiLfvl^ol 

VRDKKFMTLDPVSQDALPPKQNPQTLQLISK 

KKSLAGAAQILXKGAERLTKSVTENQENKLQ 

RDFNSELLRLRQHWKLRXVGDKILGDLSYRS 

AGSLFPHHGTFEVIKNTDLDLDKKJPEDYCPL 

DVQIPSDLEGSAYIKVSIQKQAPDIGDLGTVN 

LFKRPLPKSKPGSPHWQTKLEAAQNVLLCKEI 

FAQLSREAVQIKSQVPHlVVKMQnSQPFPSLQ 

LS1SLCHSSNDKKSQKFATEKQCPEDHLYVLE 

HNLHLLIREFHKQTLSSIMMPHPASAPFGHKR 
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MRLSGPQAFDKNEINSLQSSEGLLEKIIKQAK 

HIFUISRAAATIDSLASRIEDPQ1QAHWSNIND 

VYESSVKVLITSQGYEQICKSIQLQLNIGVEQ1 

RWHRDGRVITLSYQEQELQDFLLSQMSQHQ 

VHAVQQLAKVMGWQVLSFSNHVGLGPIESIG 

NASAITVASPSGDYAISVRNGPESGSKIMVQF 

PRNQCKDLPKSDVLQDNKWSHLRGPFKEVQ 

WNKMEGRNF VYKMELLM S ALSPCLL 


979 


2329 


A 


8289 


2 


1053 


FVWNPRGGRKRRRQAAVTQAATRASGTPSP 

RDGTMTQGKLSVANKAPGTEGQQQVHGEKK 

E AP A VP S APP S YEE ATS GEGMKAG Ar F P APT A 

VPLHPSWAYVDPSSSSSYDNGFPTGDHELFTT 

FSWDDQKVRRVFVRKVYTILLIQLLVTLAW 

ALFTFCDPVKDYVQANPGWYWASYAVFFAT 

YLTLACCSGPRRHFPWNLIIXTVFTLSMAYLT 

GMLSSYYNTTSVLLCLGITALVCLSVTVFSFQ 

TKFDFTSCQGVLFVLLMTLFFSGLILAILLPFQ 

YVPWLHAVYAALGAGVFTLFLALDTQLLMG 

NRRHSLSPEEYIFGALNIYLDnYIFTFFLQLFG 

TNRE 


980 


2330 


A 


8305 


59 


857 


ASQLPDYSISPPSLPPRISFHPSPTLARVAMAEP 

SEATQSHSISSSSFGAEPSAPGGGGSPGACPAL 

GTKSCSSSCAVHDLIFWRDVKKTGFVFGTTLI 

MLLSLAAFSVISWSYLILALLSVTISFRIYKSV 

IQAVQKSEEGHPFKAYLDVDITLSSEAFHNY 

MNAAMVHINRALKLnRLFLVEDLVDSLKLA 

VFMJ^MTYVGAVFNGITLLILAELLIFSVPIV 

YEKYKTQEDHYVGIARDQTKSIVEKJQAKLPG 

IAKKKAE 


981 


2331 


A 


8308 


186 


1337 


TRMSRHEGVSCDACLKGNFRGRRYKCL1CYD 
YDLCASCYESGATTTRHTTDHPMQCILTRVD 
FDLYYGGEAFSVEQPQSFTCPYCGKMGYTET 
SLQEHVTSEHAETSTEYICPICAALPGGDPNH 
VTDDFAAHLTLEHRAPRDLDESSGVRHVRR 
MFHPGRGLGGPRARRSNMHFTSSSTGGLSSS 
QSSYSPSNREAMDPIAELLSQLSGVRRSAGGQ 
LNSSGPSASQLQQLQMQLQLERQHAQAARQ 
QLETARNATRRTNTS S VTTTITQ ST ATTN IAN 
" TESSQQTLQNSQFLLTRLNDPKMSETERQSM 
ESERADRSLFVQELLLSTLVREES S SSDEDDR 
GEMADFGAMGCVDIMPLDVALENLNLKESN 
KGNEPPPPPL 


982 


2332 


A 


8315 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLV 
AAALLVGFLLr L IKbKOKAAoAOvtirbHNnliJL 
AGAGRVAQPGPLEPEEPRAGGRPRRRRDLGS 
RLQAQRRAQRVAWAEADENEEEAVILAQEE 
EGVEKPAETHLSGKIGAKKLRKLEEKQARKA 
QREAEEAEREERKRLESQREAEWKKEEERLR 
LEEEQKEEEERKAREEQAQREHEEYLKLKEA 
FWEEEGVGETMTEEQSQSFLTEFINYIKQSK 
VVLLEDLASQVGLRTQDTINR1QDLLAEGTIT 
GV1DDRGKFIY1TPEELAAVANFIRQRGRVS1A 
ELAQASNSLIAWGRESPAQAPA 


983 


2333 


A 


8320 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKP 
DLPTWKRNFRSALNRKEGLRLAEDRSKDPHD 
PHKJYEFVNSGVGDFSQPDTSPDTNGGGSTSD 
TQEDILDELLGNMVLAPLPDPGPPSLAVAPEP 
CPQPLRSPSLDNPTPFPNLGPSENPLKRLLVPG 
EEWEFEVTAFYRGRQVFQQTISCPEGLRLVGS 
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r 








EVGDRTLPGWPVTLPDPGMSLTDRGVMSYV 

RHVLSCLGGGLALWRAGQWLWAQRLGHCH 

TYWAVSEELLFNSGHGPDGEVPKDKEGGVF 

DLGPFIVGSLGPPDLITFTEGSGR5PRYALWFC 

VGESWPQDQPWTKRLVMVKVVPTCLRALVE 

MARVGGASSLENTVDLHISNSHPLSLTSDQY 

KAYLQDLVEGMDFQGPGES 


984 


2334 


A 


8321 


1 


1243 


ANMAPVEHWADAGAFLRHAALQDIGKNIY 

TIREVVTEIRDKATRRJRIjVVLPYELRFKEPLPE 

YVRLVTEF SKKTGD YPSLSATDIQ VLALTYQL 

EAEFVGVSHLKQEPQKVKVSSSIQHPETPLHIS 

GFHLP YKPKPPQETEKGHSACEPENLEF S SFM 

FWRNPLPNIDHELQELLIDRGEDVPSEEEEEEE 

NGFEDRKDDSDDDGGGWITPSNIKQIQQELE 

QCDVPEDVRVGCLTTDFAMQNVLLQMGLHV 

LAVNGMLIREARSYILRCHGCFKTTSDMSRV 

FCSHCGNKTUCKVSVTVSDDGTLHMHFSRNP 

KVLNPRGLRYSLPTPKGGKYAINPHLTEDQRF 

PQLRLSQKARQKTNVFAPDYIAGVSPFVENDI 

S SRS ATLQ VRD STLG AGRRRLNPN ASRKKF V 

KKR 


985 


2335 


A 


8322 


352 


529 


RRNNIRQFIMKVCISGQARWLTPWPVLWr 
EAGRSLELKSLRPAWATWGNPISTKINK 


986 


2336 


A 


8325 


89 


1172 


KMNPTDIADTTLDESIYSNYYLYESIPKPCTKE 

GIKAFGELFLPPLYSLVFVFGLLGNSVWLVL 

FKYKRLRSMTDVYLLNLAISDLLFVFSLPFWG 

YYAADQWVFGLGLCKMISWMYLVGFYSGIF 

FVMLMSCDRYLAIVHAVFSLRARTLTYGVITS 

LATWSVAVFASLPGFLFSTCYTERNHTYCKT 

KYSLNSTTWKVLSSLEINILGLVIPLGIMLFCY 

SMIIRTLQHCKNEKKNiCAVKMIFA V VVLr LG 

F WTP YNI VLFLETL VELE VLQD CTFERYLDY A 

IQATETLAFVHCCLNPnYFFLGEKFRKYILQL 

FKTCRGLFVLCQYCGLLQIYSADITSSSYTQS 

TMDHDLHDAL 


987 


2337 


A 


8326 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDC 
GSVDGVIKEVNVSPCPTQPCQLSKGQSYSVN 
VTFTSNIQSKSSKAVVHGaMGVPVPFPIPEPD 
GCKSGINCPIQKDKTYSYLNKLPVKSEYPSIK 
LWEWQLQDDKNQSLFCWEIPVQIVSHL 


988 


2338 


A 


8335 


1205 


323 


VIKMALAAELLPQFLHbR^LrC(jAVKLrKlrA 
VAEVRLPSATLCYFCRCRLGLGAALFPRSAR 

At i 1CATDA f~\/~10'DXl7D\n CC"D/~IT DA A 17 A QT7P A r* 

PQRSYSTEEKPQQHQKTKMIVLGFSNPrNWV 

RTRIKAFLIWAYFDKEFSrTEFSEGAKQAFAH 

VSKLLSQCKFDLLEELVAKEVLHALKEKVTS 

LPDNHKNALAANIDEIYFTSTGDISIYYDEKG 

RKFVNILMCFWYLTSANIPSETLRGASVFQVK 

LGNQNVETKQLLSASYEFQREFTQGVKPDWT 

IARTHHSKLLE 


989 


2339 


A 


8349 


67 


185 


MSGFIHQLL1QNLFCVYHTRLKTSQGLCLLSL 
KSLHPMS 


990 


2340 


A 


8361 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPYQ 

ITLQGSRRRQGRTAFPASGICKRETDYSDGDPL 

DVHKRLPSSTGEDRAVMLGFAMMGFSVLMF 

FLU5TTILKPFMLSIQREESTCTAIHTDIMDDW 

LDCAFTCGVHCHGQGKYPCLQVFVNLSHPG 

QKALLHYNEEAVQINPKCFYTPKCHQDRNDL 

LNSALDIKEFFDHKNGTPFSCFYSPASQSEDVI 
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LIKKYDQMAIFHCLFWPSLTLLGGAUVGMV 
RLTQHLSLLCEKYSTVVRDEVGGKVPYIEQH 
QFKLCIMRRSKGRAEKS 


991 


2341 


A 


8369 


9 


921 


SSWEFSALSVSMACLSPSQLQKFQQDGFLVL 

EGFLSAEECVAMQQRIGEIVAEMDVPLHCRT 

EFSTQEEEQLRAQGSTDYFLSSGDKIRFFFEK 

G VFDEKGNFL VPPEKSINKIGHALHAHDP VFK 

SITHSFKVQTLARSLGLQMPVWQSMYIFKQP 

HFGGEVSPHQDASFLYTEPLGRVLGVWIAVE 

DATLENGCLWFIPGSHTSGVSRRMVRAPVGS 

APGTSFLGSEPARDNSLFVPTPVQRGALVLIH 

GEVVHKSKQNLSDRSRQAYTFHLMEASGTT 

WSPENWLQPTAELPFPQLYT 


992 


2342 


A 


8370 


906 


4 


MALSGNCSRYYPREQGSAVPNSFPEWELNV 

GGQVYFTRHSTLISIPHSLLWKMFSPKRDTAN 

DL AKD SKGRFFIDRDGFLFRYILD YLRDRQ W 

LPDHFPEKGRLKREAEYFQLPDLVKLLTPDEI 

KQSPDEFCHSDFEDASQGSDTRICPPSSLLPAD 

RKWGFITVGYRGSCTLGREGQADAKFRRVPR 

ILVCGRI SLAKE VFGETLNESRDPDRAPERYTS 

RFYLKFKHLMGAPASNFILGFWGLGQNQDK 

HPVN1YLQQRSVIRPDLTSKKAGDLKGKGDA 

QEVSRRRRWLGDPEHL 


993 


2343 


A 


8379 


1 


2794 


MRMQRHKNDTMDFGDSGKRIGGGVLCLLHQ 

SNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIE 

DMVTTASTYLFEATEKRFFFKNVSILIPENWK 

ENPQYKRPKHENHKHADVTVAPPTLPGRDEP 

YTKQFTECGEKGEYIHFTPDLLLGKKQNEYG 

PPGKXFVHEWAHLRWGVFDEYNEDQPFYRA 

KSKJCIEATRCSAGISGRNRVYKCQGGSCLSRA 

CRIDSTTKLYGKDCQFFPDKVQTEKASIMFM 

QSmSVVEFCNEKTHNQEAPSLQNIKCNFRST 

WEVISNSEDFKNT1PMVTPPPPPVFSLLKIRQRI 

VCLVLDKSGSMGGKDRLNRMNQAAKHFLLQ 

TVENGSWVGMVHFDSTATIVNKLIQIKSSDER 

NTLMAGLPTYPLGGTSICSGIKYAFQVIGELH 

SQLDGSEVLLLTDGEDNTASSCIDEVKQSGAI 

VHF1ALGRAADEAVIEMSKITGGSHFYVSDEA 

QNNGLIDAFGALTSGNTDLSQKSLQLESKGLT 

LNSNAWMNDTVIIDSTVGKDTFFLITWNSLPP 

S 1 SL WDP S GTIMENFT VD ATSKMA YL SIPGT A 

KVGTWAYNLQAICANPETLTITVTSRAANSSV 

PPITVNAKMNKDVNSFPSPMIVYAEILQGYVP 

VLGANVTAFIESQNGHTEVLELLDNGAGADS 

FKKDG VYSRYFTAYTENGRYSLKVRAHG GA 

NTARLKLRPPLNRAAYffGWWNGEIEANPP 

RPEIDEDTQTTLEDFSRTASGGAFWSQVPSL 

PLPDQYPPSQITDLDATVHEDKIILTWTAPGD 

NFDVGKVQRYIIRISASILDLRDSFDDALQVN 

TTDLSPKEANSKESFAFKPENISEENATHIFIAI 

KSIDKSNLTSKVSNIAQVTLFIPQANPDDIDPT 

PTPTPTPTPDKSHNSGVNISTLVLSVIGSWIV 

NFILSTTI 


994 


2344 


A 


8385 


231 


644 


IN S S PRTGRD HQELNLHTERD SRSQRA VLKIP 
RQNPGIFYWIFLPSRSHSASHGSRQRQVSCQG 
TQDEILKMRNTFAELKNSLEALSSRMDQAEE 
RIGTQAGVQWRDHGSLQPQPPEFKQCFHLSL 
PSSWDYRACLS 


995 


2345 


A 


8390 


194 


3421 


AWRKSSWPPRGTRRGEKSDQDKSGQKNKR 



289 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ngto first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, 
D-Aspartic Acid, r>=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
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\ 










DFLSMKQSPALAPEERCRRAGSPKPVLRADD 

NNMGNGCSQKLATANLLRFLLLVLIPCICALV 

LLLEILLSYVGTLQKVYFKSNGSEPLVTDGEI 

QGSDVILTNTIYNQSTWSTAHPDQHVPAWT 

TDASLPGDQSHRNTSACMNTTHSQCQMLPYH 

ATLTPLLSVVRNMEMEKFLKFFTYLHRLSCY 

QHIMLFGCTLAFPECUDGDDSHGLLPCRSFCE 

AAKEGCESVLGMVNYSWPDFLRCSQFRNQT 

ESSNVSR1CFSPQQENGKQLLCGRGENFLCAS 

GICIPGKLQCNGYNDCDDWSDEAHCN CSENL 

FHCHTGKCLNYSLVCDGYDDCGDLSDEQNC 

DCNPTTEHRCGDGRCIAMEWVCDGDHDCVD 

KSDEVNCSCHSQGLVECRNGQCIPSTFQCDG 

DEDCKDGSDEENCSV1QTSCQEGDQRCLYNP 

CLDSCGGSSLCDPNNSLNNCSQCEPITLELCM 

NLPYNSTSYPNYFGHRTQKEASISWESSLFPA 

LVQTNCYKYLMFFSCTILVPKCDVNTGEHIPP 

CRALCEHSKERCES VLGI VGLQWPEDTDCSQ 

FPEENSDNQTCLMPDEYVEECSPSHFKCRSGQ 

CVXASRRCDGQADCDDDSDEENCGCKERDL 

WECPSNKQCLKHTVICDGFPDCPDYMDEKN 

CSFCQDDELECANHACVSRDLWCDGEADCS 

DSSDEWDCVTLSTNVNSSSFLMVHRAATEHH 

VCADGWQE1LSQLACKQMGLGEPSVTKLIQE 

QEKEPRWLTLHSNWESLNGTTLHELLVNGQS 

CESRSKISLLCTKQDCGRRPAARMNKRILGGR 

TSRPGRWPWQCSLQSEPSGHICGCVLIAKKW 

VLTVAHCFEGRENAAVWKWLGINNLDHPS 

VFMQTRF VKTHLHPRYSRA VVD YDISI VEL SE 

DISETGYVRPVCLPNPEQWLEPDTYCYITGW 

GHMGNKMPFKLQEGEVRIISLEHCQSYFDMK 

TITTRMICAGYESGTVDSCMGDSGGPLVCEK 

PGGRWTLFGLTSWGSVCFSKVLGPGVYSNVS 

YFVEWEKRQIYIQTFLLN 


996 


2346 


A 


8392 


199 


3085 


KVILSSEMSKTNKSKSGSRSSRSRSASRSRSRS 

FSKSRSRSRSLSRSRKRRLSSRSRSRSYSPAHN 

RERNHPRVYQNRDFRGHNRGYRRPYYFRGR 

NRGFYPWGQYNRGGYGNYRSNWQNYRQAY 

SPRRGRSRSRSPKRRSPSPRSRSHSRNSDKSSS 

DRSRRSSSSRSSSNHSRVESSKRKSAKEKKSSS 

KDSRPSQAAGDNQGDEVKEQTFSGGTSQDTK 

ASESSKPWPDATYGTGSASRASAVSELSPRER 

SPALKSPLQSVWRRRSPRPSPVPKPSPPLSST 

SQMGSTLPSGAGYQSGTHQGQFDHGSGSLSP 

SKKSPVGKSPPSTGSTYGSSQKEESAASGGAA 

YTKRYLEEQKTENGKDKEQKQTNTDKEKIKE 

KGSFSDTGLGDGKMKSDSFAPKTDSEKPFRG 

SQSPKRYKLRDDFEKKMADFHKEEMDDQDK 

DKAKGRKESEFDDEPKFMSKVIGANKNQEEE 

KSGKWEGLVYAPPGKEKQRKTEELEEESFPE 

RSKKEDRGKRSEGGHRGFVPEKNFRVTAYK 

AVQEKSSSPPPRKTSESKDKLGAKGDFPTGKS 

SFSITREAQVNVRMDSFDEDLARPSGLLAQER 

KLCRDLVHSNKKEQEFRSIFQHIQSAQSQRSP 

SELFAQHIVTIVHHVKEHHFGSSGMTLHERFT 

KYLKRGTEQEAAKNKKSPEIHRRIDISPSTFRK 

HGLAHDEMKSPREPGYKAEGKYKDDPVDLR 

LDIERRKKHKERDLKRGKSRESVDSRDSSHSR 

ERS AEKTEKTHKGSKKQKKHRRARDRSRSS S 

SSSQSSHSYKAEEYTEETEEREESTTGFDKSRL 
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M^Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tiyptophan, 
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GTKDFVGPSERGGGRARGTFQFRARGRGWG 
RGNYSGNNNNNSNNDFQKRNREEEWDPEYT 
PKSKKYYLHDDREGEGSDKWVSRGRGRGAF 
PRGRGRFMFRKSSTSPKWAHDKFSGEEGEIE 
DDESGTENREEKDNIQPTTE 


997 


2347 


A 


8398 


202 


552 


CPALGGRQDLQGTRLLWAHDSGVGGQKAKS 
KQENLESLEATGREEEGGQ GPPVTTKG VLLA 
LLMAGLALQPGTALLCYSCKAQVSNEDCLQ 
VENCTQLGEQCWTARIREWGDDSRQA 


998 


2348 


A 


8400 


697 


301 


NPPSACTPGSCDSCSGRGRDLAFDSVWSTNN 

MSDPRRPNKVLRYKPPPSECNPALDDPTPDY 

MNLLGMIFSMCGLMLKLKWCAWVAVYCSFI 

SFANSRSSEDTKQMMSSFMLSISAWMSYLQ 

NPQPMTPPW 


999 


2349 


A 


8401 


93 


1126 * 


ASASHITSGHLRCFPGSEGVGTMARCFSLVLL 

LTSIWTTRLLVQGSLRAEELSIQVSCRIMG1TL 

VSKKANQQLNFTEAKEACRLLGLSLAGKDQ 

VET ALKASFETCS YGWV GDGF V VI SRI S PNPK 

CGKNGVGVLIWKVPVSRQFAAYCYNSSDTW 

TOSCIPEirrTKDPIFNrQTATQTTEFrVSDSTYS 

VASPYSTIPAPTTTPPAPASTSIPRRKKLICVTE 

WMETSTMSTETEPFVENKAAFKNEAAGFGG 

VPTALLVLALLFFGAAAGLGFCYVKRYVKAF 

PFTNKNQQKEMIETKVVKEEKANDSNPNEES 

KKTDKNPEESKSPSKTTMRCLEAEV 


1000 


2350 


A 


8406 


2 


777 


KERCQFWKPMLSTVGSFLQDLQNEDKGIKT 
AAIFTADGNMISASTLMDILLMNDFKLVINK1 
AYDVQCPKREKPSNEHTAEMEHMKSLVHRL 
FTELHLEESQKKREHHLLEKIDHLKEQLQPLE 
QVKAGIEAHSEAKTSGLLWAGLALLSIQGGA 
LA WLTWW V Y S WDIMEP VTYFITF AN SMVFF 
AYFIVTRQDYTYSAVKSRQFLQFFHKKSKQQ 
HFDVQQYNKLKEDLAKAKESLKQARHSLCL 
QMQVEELNEKN 


1001 


2351 


A 


8410 


1400 


264 

• 


VGFWERPLRSSRWFRRSLRRWEMLARAARG 

TGALLLRGSLLASGRAPRRASSGLPRNTVVLF 

VPQQEAWWERMGRFHRILEPGLNILIPVLDR 

IRWQSLKEIVINVPEQSAVTLDNVTLQIDGV 

LYLR1MDPYKASYGVEDPEYAVTQLAQTTM 

RSELGKLSLDKVFRERESLNASIVDAINQAAD 

CWGIRCLRYEUCDIHVPPRVKESMQMQVEAE 

RRKRATVLESEGTRESAINV AEGKKQAQILAS 

EAEKAEQINQAAGEASAVLAKAKAKAEAIR1 

LAAALTQHNGDAAASLTVAEQYVSAFSKLA 

KDSNTILLPSNPGDVTSMVAQAMGVYGALT 

KAPVPGTPDSLSSGSSRDVQGTDASLDEELDR 

VKMS 


1002 


2352 


A 


8421 


134 


941 


NRENIXESRMMDPCSVGVQLRTTNECHKTY 

YTRHTGFKTLQELSSNDMLLLQLRTGMTLSG 

NNTICFHHVKIYIDRFEDLQKSCCDPFN1HKKL 

AKKNLHVIDLDDATFLSAKFGRQLVPGWKLC 

PKCTQIINGSVDVDTEDRQKRKPESDGRTAK 

ALRSLQFTNPGRQTEFAPETGKREKRRLTKN 

ATAGSDRQVIPAKSKVYDSQGLLIFSGMDLC 

DCLDEDCLGCFYACPACGSTKCGAECRCDRK 

WL YEQIEIEG GEIIKNKHAG 


1003 


2353 


A 


8427 


3 


1416 


TEWGLSGSCPGCSPLEPG SRGRGAAAWRILR 

CRRLPEPSPFLTQPNLAQSQPPAPVPVTDPSVT 

MHPAVFLSLPDLRCSLLLLVTWVFTPVTTEIT 
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SLDTENIDEILNNADVALVNFYADWCRFSQM 

LHPIFEEASDVIKEEFPNENQWFARVDCDQH 

SDIAQRYR1SKYPTLKUTRNGMMMKREYRGQ 

RSVKALADYIRQQBCSDPIQEIRDLAEITTLDRS 

KKOTGYFEQKDSDNYRVFERVANILHDDCAE 

LSAFGDVSKPERYSGDNOYKPPGHSAPDMVY 

LGAMTNroVTYNWIQDKCVPLVREITFENGE 

ELTEEGLPFLILFHMKEDTESLEIFQNEVARQL 

ISEKGTINFLHADCDKFRHPLLHIQKTPADCP 

VIAIDSFRHMYVFGDFKDVL1PGKLKQFVFDL 

HSGKLHREFHHGPDPTDTAPGEQAQDVASSP 

PESSFQKLAPSEYRYTLLRDRDEL 


1004 


2354. 


A 


8432 


910 


387 


GLSRKLRAGFLPGFCRVSPCGSWVVETLVKM 

ACAAARSPADQDRFICIYPAYLNNKKTIAEGR 

RIPISKAVENPTATEIQDVCSAVGLNVFLEKN 

KMYSREWNRDVQYRGRVRVQLKQEDGSLC 

LVQFPSRKSVMLYAAEMIPKLKTRTQKTGGA 

DQSLQQGEGSKKGKGKKKK 


1005 


2355 


A 


8453 


90 


530 


QSHETKMQSGTHWRVLGLCLLSVGVWGQD 

GNEEMGGrTQTPYKVSISGTTVILTCPQYPGSE 

ELWQHNDKNIGGDEDDKNIGSDEDHLSLKEF 

SELEQSGYYVCYPRGSKPEDANFYLYLRARG 

NPGLQNRYHRLFREDHSKGHSQ 


1006 


2356 


A 


8458 


3 


307 


AVQRIRHEMNIFRLTGDLSHLAAIVILLLKIW 
KTRSCAGISGKSQLLFALVFTTRYLDLFTSFIS 
LYNTSMKVWYAJHRNVFHLQCTGLWTLNLC 
QLCflFN 


1007 


2357 


A 


8459 


43 


553 


GAGAGGDWAAMDKLKKVLSGQDTEDRSGL . 

SEVVEASSLSWSTRDCGFIACFAIGILCSLLGT 

VLLWVPRKGLHLFAVFYTFGN1ASIGSTIFLM 

GPVKQLKRMFEPTRLIATIMVLLCFALTLCSA 

FWWHNKGLALIFCILQSLALTWYSLSFIPFAR 

DAVKKCFAVCLA 


1008 


2358 


A 


8462 


487 


150 


AQDIRSVHSLGQKSTFVKHFRTLSHLHGLPDP 
PPHWPPQERSPPSHPCMPSHRPQIPQLSNSGPS 
DPRWGCVGPSMPTSTCLPGAVEASTTKASLP 
KCPVDSSLPTPEACFL 


1009 


2359 


A 


8465 


134 


954 


ETRVKTSLELLRTQLEPTGTVGNXIMTSQPVP 
NETIWLPSNVINFSQAEKPEPTNQGQDSLKKH 
LHAEIKVIGTIQILCGMMVLSLGIILASASFSPN 
FTQVTSTLLNSAYPFIGPFFFIISGSLSIATEKRL 
TKLLVHSSLVGSILSALSALVGFIILSVKQATL 
NPASLQCELDKNNIPTRSYVSYFYHDSLYTTD 
CYTAKASLAGTLSLMLICTLLEFCLAVLTAVL 
RWKQAYSDFPGSVLFLPHSYTGNSGMSSKMT 
HDCGYEELLTS 


1010 


2360 


A 


8468 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVA 

HRVALCHLAGCQEQAAWYHTLQILFFLVSAY 

FFSCPVPEKYFPGSCDIVGHGHQIFHAFLSICT 

LSQLEAILLDYQGRQEIFLQRHGPLSVHMACL 

SFFFIAACSAATAALUtHKVKARLTKXDS 


1011 


2361 


A 


8478 


5 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMT 
GTLETQFTCPFCNHEKSCDVKMDRARNTGVI 
SCTVCUEEFQTPITCILGNLGFFQRVGRGLESG 
PCSSGPLCALVQGQSRPEEQVPPSDFCGVRRC 
RAGFQCQ 


1012 


2362 


A 


8481 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRM 
RMKYGGQEr^ADLNAMNVYETTEFDQLRR 
LSTPPSSNWSmrrVWKFFCRDHFGWREYPE 
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SVIRJJEEANSRGLKEVRFMMWNNHYILHNS 

FFRREIKRRFU^CFTLLPYLQTLGGVFTQAP 

PPLEATSSSQUCPDGVTSANFYPETWVYMHP 

SQDFIQVPVSAEDKSYRIIYNLFHKTVPEFKYR 

ILQILRVQNQFLWEKYKRKKEYMNRKMFGR 

DRIINERHLFHGTSQDV\0)GICKHNFDPRVCG 

KHATMFGQGSYFAKKASYSHNFSKKSSKGV 

HFMFLAKVLTGRYTMGSHGMRRPPPVNPGS 

VTSDLYDS CVDNFFEPQIF VTFNDD Q S YP YFVI 

QYEEVSNTVSI 


l\J 1 J 




A 


8488 


2 


517 


IENCRTRLRQAWHEVCGNKMAAPIPQGFSCL 
SRFLGWWFRQPVLVTQSAAIVPVRTKKRFTP 
PIYQPKFKTEKEFMQHARKAGLVIPPEKSDRS 
1HLACTAG1FDAYVPPEGDARISSLSKEGLIER 
TERMKKTMASQVSIRRIKDYDANFKIKDFPE 
KAKDIFIEGSPLY 


1014 


2364 


A 


8501 


363 


17 


YIRTGYVYlCnYAQLMYTYYIRTAYVYICILY 
AQLMYTYVLYTHSLCIHMYSIRTAYVYlCnY 
AQIMYTYVFYTHRLC1HMYS1RTDYVYICILY 
AQLMYTYVFYTHSYMSDE 


1015 


2365 

— 


A 

• • 


8504 


3 


2190 


NSSEHFSQAPQRLSFYSWYGSARLFRFRVPPD 

AVLLRWLLQVSRESGAACTDAEITVHFRSGA 

PPVINPLGTSFPDDTAVQPSFQVGVPLSTTPRS 

NASVNVSHPAPGDWFVAAHLPPSSQKIELKG 

LAPTCAYVFQPELLVTRWEISIMEPDVPLPQ 

TLLSHPSYLKVFVPDYTRELLLELRDCVSNGS 

LGCPVRLTVGPVTLPSNFQKVLTCTGAPWPC 

RLLLPSPPWDRWLQVTAESLVGPLGTVAFSA 

VAALTACRPRSVTIQPLLQSSQNQSFNAS SGL 

LSPSPDHQDLGRSGRVDRSPFCLTNYPVTRED 

MDWSVHFQPLDRVSVRVCSDTPSVMRLRL 

NTGMDSGGSLTISLRANKTEMRNETVVVACV 

NAASPFLGFNTSLNCTTAFFQGYPLSLSAWSR 

RANLIIPYPETDNWYLSLQLMCPENAEDCEQ 

AVVHVETTLYLVPCLNDCGPYGQCLLLRRHS 

YLYASCSC3u\GWRGWSCTDNSTAQTVAQQR 

AATLLLTLSNLMFLAPIAVSVRRFFLVEASVY 

AYTMFFSTFYHACDQPGEAVLCILSYDTLQY 

CDFLGSGAAIWVTILCMARLKTVLKYVLFLL 

GTLVIAMSLQLDRRGMWNMLGPCLFAFVIM 

ASMWAYRCGHRRQCYFTSWQRWAFYLLPG 

VSMASVGIAIYTSMMTSDNYYYTHSIWHILL 

AGSAALLLPPPDQPAEP WACSQKFPCHY QIC 

KNDREELYAVT 


1016 


2366 


A 


8511 


1 


453 


KWYPSGPVRIPGRFYYKLPAGHRRCRMAPAK 

KGGEKKKGRSAIKEVVTREYTrNIHKRIHGVG 

FKKRAPRALKEIRKFAMKEMGTPDVRIDTRL 

NKAVWAKGIRNVPYRIRVRLSRKRNEDEDSP 

NKLYTLVTYWVTTFKNLQTVNVDEN 


1017 


2367 


A 


8513 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINT 

LSAKWADNFMAEGCGGSKEHSFQHPFLQAV 

GMFLGEFSCLAAFYIXRCRAAGQSDS SVDPQ 

QPFNPLLFLPPALCDMTGTSLMYVALNMTSA 

SSFQMLRGAVHFTGLFSVAFLGRRLVLSQWL 

GILAHAGLVWGLADLLSKHDSQHKLSEVIT 

GDLLHMAQIIVAIQMVLEEKFVYKHNVHPLR 

AVGTEGLFGFVILSLLLVPMYYIPAGSFSGNP 

RGTLEDALDAFCQVGQQPLIAVALLGNISSIA 

FFTslFAGISVTKELSATTRMVLDSLRTVVIWAL 
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SLALG WEAFHALQ1LGFLILLI GTAL YNGLHR 
PLLGRLSRGRPLAEESEQERLLGGTRTPINDA 
S 


1018 


2368 


A 


8518 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALV 
VSGGIVGYVKTGSVPSLAAGLLFGSLAGLGA 
YQL YQDPRNVW GFLAATS VTFVG VMGMRS 
YYYGKFMPVGLIAGASIJLMAAKVGVRMLM 
TSD 


1019 


2369 


A 


8526 


2 


1787 


VSAAAVNMEPPDAPAQARGAPRLLLLAVLL 

AAHPDAQAEVRLSVPPLVEVMRGKSVILDCT 

PTGTHDHYMLEWFLTDRSGARPRLASAEMQ 

GSELQVTMHDTRGRSPPYQLDSQGRLVLAEA 

QVGDERDYVCVVRAGAAGTAEAAARLNVF 

AKPEATEVSFNKGTLSVMEDSAQE1ATSNSRN 

GNPAPKXTWYKNGQRLEVPVEMNPEGYMTS 

RTVREASGLLSLTSTLYLRLRKDDRDASFHC 

AAHYSLPEGRHGRLDSPTFHLTLHYPTEHVQ 

FWVGSPSTPAGWVREGDTVQLLCRGDGSPSP 

EYTLFRLQDEQEEVLNVNLEGNLTLEGVTRG 

QSGTYGCRVEDYDAADDVQLSKTLELRVAY 

LDPLELSEGKVLSLPLNSRAWNCSVHGLPTP 

ALRWTKDSTPLGDGPMLSLSSITFDSNGTYVC 

EASLPTVPVLSRTQNFTLLVQGSPELKTAEIEP 

KADGSWREGDEVTLICSARGHFDPKLSWSQL 

GGSPAEPIPGRQGWVSSSLTLKVTSALSRDGI 

SCEASNPHGNKRHVFHFGTVSPQTSQAGVAV 

MAVAVSVGLLLLWAVFYCVRRKGGPCCRQ 

RREKGAP 


1020 


2370 


A 


8530 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHS 
SPLLPHAMKSPFYRCQNTTSVEKGNSAVMGG 
VLFSTGLLGNLLALGLLARSGLGWCSRRPLR 
PLPSVFYMLVCGLTVTDLLGKCLLSPWLAA 
YAQNRSLRVLAPALDNSLCQAFAFFMSFFGL 
SSTLQLLAMALECWLSLGHPFFYRJRHITLRLG 
ALV AP WS AFSL AF CALPFMGFGKF VQYCPG 
TWCFIQMVHEEGSLSVLGYSVLYSSLMALLV 
LATVLCNLGAMRNLYAMHRRLQRHPRSCTR 
DCAEPRADGREASPQPLEELDHLLLLALMTV 
LFTMCSLPVm^AYYGAFKDVKEKNRTSEEA 
EDLRALRFLSVISIVDPWMIFRSPVFRIFFHKI 
FIRPLRYRSRCSNSTNMESSL 


1021 


2371 


A 


8536 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPR 
KHDSGAADLERVTDYAEEKEIQSSNLETAMS 
VIGDRRSREQKAKQER 


1022 


2372 


A 


8537 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSV 
YFHTLSDLECDYINARSCCSKLNKWVIPELIG 
HT1VTVLLLMSLHWFIFLLNLPVATWN1YRYI 
MVPSGNMGVFDPTE1HNRGQLKSHMKEAMI 
KLGFHLLCFFMYLYSMILALIND 


1023 


2373 


A 


8540 


26 




' " RMMKCPQALLAIFWLLLSWVSSEDKVVQSPL 
SLWHEGDTVTLNCSYEVTNFRSLLWYKQEK 
KAPTFLFMLTSSGIEKKSGRLSSILDKKELSSIL 
NITATQTGDSAIYLCAVEAQCSLVTCSLYSNS 
TAEALQL 


1024 


2374 


A 


8544 


1731 


743 


GVRLRYSP1AVVMVGEAGRDLRRRRAVAVT 
AEKMAVLAPLIALVYSVPRLSRWLAQFYYLL 
SALLSAAFLLVRKLPPLCHGLPTQREIXjNPCD . 
FDWREVEILMFLSAJVMMKNRRSITVEQHIGN 
| IFMFSKVANTILFFRLDIRMGLLYITLCLVFLM 
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TCKPPLYMGPEYIKYFNDKTIDEELERDKRVT 

WIVEFFANWSNDCQSFAPIYADLSLKYNCTG 

LNFGKVDVGRYTDVSTRYKVSTSPLTKQLPT 

T TT FrkrflKFA\fRTlPnTnTnfnTl AV^WTF^IFFN 

LjIXjT V^VJVJJnJDrUVlJUXir V^JJL^iVCVVJIVrV V O VV 1 r OJDJLrPc 

VIREFNLNELYQRAKKLSKAGDNIPEEQPVAS 
TPTTVSDGENKKDK 


1025 


2375 


A 


8546 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPA 
CRVPYCSWCFRKHKttJCWETRPVEKKIRS 
ALPTKTVKPVENKDDDDSIADFLNSDEEEDR 

VST fttJT ITNTT ATT R<2T T TTsTPHT RD7 X/fVNJT 
DQGEDKAKLMRAYMQEPLFVEFADCCLGIV 
EPSQNEES 


1026 


2376 


A 


8547 


1078 


594 


VGMFXPAVNLKV1LLGHWLLTTWGOVFSGS 

VAWATsJFTTT AT flVWAVAHTin^TnATQMFT fid 

LLATIFLDIVHISIFYPRVSLTDTGRFGVGMAIL 
SLLLKPLSCCFVYHMYRERGGELLVHTGFLG 
SSQDRSAYQTIDSAEAPADPFAVPEGRSQDAR 
GY 


1027 


2377 


A 


8557 


1 


340 


DFLGPASPQEEGGSESSTMTELETAMGMIIDV 
FSRYSGSEGSTQTLTKGELKVLMEKELPGFLQ 
SGKDKDAVDKLLKDLDANGDAQVDFSEFIVF 
VAAITSACHKYFEKAGLK 


1028 


2378 


A 


8569 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLL 
LLLLGSGQGPQQVGAGQTFEYLKREHSLSKP 

HGDQLATWYTKDRMQPGPVFGNMDKFVGLG 

VFV0TYPNEEKQQERVFPY1SAMYNNGSLSY 

DHERDGRPTELG GCTAIVRNLHYDTFL VTRY 

VKRHLTIMMDIDGKHEWRDC1EVPGVRLPRG 

YYFGTSSITGDLSDNHDVISLKLFELTVERTPE 

EEKLHRDVFLPSVDNMKLPEMTAPLPPLSGL 

AT FT TVFR^T VFQVFATVTnTTT VMV WAPHQPV 

RFY 


1029 


2379 


A 


8572 


1 


578 


AAAASHRSRARSRPRRVSSGPAPRRAQSSAG 
RVASGLDSAPLCTMARALCRLPRRGLWLLLA 
HHLFMTTACQEANY G ALLRELCLTQFQ VDM 
EAVGETLWCDWGRTIRSYRELADCTWHMAE 
KLG CFWPNAE VDRFFLA VHGR YFR S CPI SGR 
AVRDPPGSILYPFIWPITVTLLVTALVVWQS 
"KRTEGIV 


1030 


2380 


A 


8574 


1352 


372 


DSSTVKGGSESRHLCLIPDLKGKARTREASSG 
SRTCGRRTSLCTSAKSSWTYRSGRLSWQSIKG 

TRT TTTOAT T3HPT PR APT T Pfrfyr PWQPfcPT FY 

NKAMGRPLLLPLLLLLQPPAFLQPGGSTGSGP 

SYLYGVTQPKHLSASMGGSVEIPFSFYYPWEL 

A1VPKVRISWRRGHFHGQSFYSTRPPSIHKDY 

VNRLFLNWTEGQESGFLRISNLRKEDQSVYF 

CRVELDTRRSGRQQLQSIKGTKLTITQAVTTT 

AIRVALAVAVLKTVILGLLCLLLLWWRRRKG 
SRAPSSDF 


1031 


2381 


A 


8580 


905 


340 


RRTAGIYPCFPKPGRTRHALCSWLLLLTGQL 

AFDDFQESCAMMWQKYAGSRRSMPLGARIL 

FHGVFYAGGFAIVYYLIQKFHSRALYYKLAV 

EQLQSHPEAQEALGPPLNIHYLKLIDRENFVDI 

VDAKLKIPVSGSKSEGLLYVHSSRGGPFQRW 

HLDEVFLELKDGQQIPVFKLSGENGDEVKKE 


1032 


2382 


A 


8593 


2558 


961 


RRRPRLLPGAEPCEPRVGPRRADMGCSAKAR 
WAAGALGVAGLLCAVLGAVMIVMVPSLIKQ 



295 



I 



WO 01/57188 PCT/US01/03800 



SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C^-Cy stelae, 
D=Aspartic Acid, E=Glutamic Acid, 
F=*Phenylalanine, OGhycine, H-Histidine, 
I=Isoleucine, K=*Lysme, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIrae, W=Tryptophan, 
Y=Ty rosin e, X=Uaknown, *=Stop codon, 
/^possible nucleotide deletion, V^possible 
nucleotide insertion 














QVlJC>rVRIDPSSLSFhMWKEIPIPFYLSVYFFD 

VMNPSEILKGEKPQVRERGPYVYREFRHKSNI 

TFNNNDTVSFLEYRTFQFQPSKSHGSESDYIV 

MPNILVLGAAVMMENKPMTliCLIMTLA^ 

GERAFMNRTVGEIMWGYKDPLVNLINKYFP 

GMFPFKDKFGLFAELNNSDSuIJvrGrTGVQNI 

SR1HLVDKWNGLSKVDFWHSDQCNMINGTS 

GQMWPFFMTPESSLErYSrEACKbMKLJVl i KJi 

SGVFEGIPTYRFVAPKTLFANGSIYPPNEGFCP 

CLESGIQNVSTCRFSAPLFLSHPHFLNADPVL 

AEAVTGLHFNQEAHSLFLDIHPVTGIPMNCSV 

KLQLSLYMKSVAGIGQTGKIEPWLPLLWFA 

ESGAMEGETLHTFyTQLVLMPKVMDHYAQYV 

LLALGC VLLL VP VlCQIK!3yJttA.L- 1 Lr W 5o oJSJs. 

GSKDKEAIQAYSESLMTSAPKGSVLQEAKL 


1033 


2383 


A 


8595 


595 


767 


AHLPDTLLLPPHSPTVPTPKSFQCSQKACFSRS 
FCLLLSLVSSSLVSLSLCPPLTQA 


1034 


2384 


A 


8597 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQ 
PMMQTIGQKYCMDPAVIAGVLSRKSPGDKIL 
VrlMGDRTSMVQDPGSQAr i c> W lbbt>^ V Jr ^ 1 1 
EVLTTRITELQRRFPTWTPDQYLRGGLCAYSG 
GAGYVRSSQDLSCDFCNDVLARAKYLKRHG 
F 


1035 


2385 


A 


8603 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADL 

SWDPMAFFTGLWGPFTCVSRVLSHHCFSTTG 

SLSAIQKMTRVRVVDNoALGN or Y HKArKUi 

HVYKKNGVGKVGDQ1LLAIKGQKKKALIVG 

HCMPGPRMTPRFDSNNVVLIEDNGNPVGTRJ 

KTPIFTSLRKREGEYSKVLAIAQNFV 


1036 


2386 


A 


8606 


1 


562 


PTRAHSFDLCCSPCRRRLLGREEAGEEPTSPV 

TQYLQPRSPEECKMFACAKLACTPSLIRAGSR 

VAYRPISASVLSRPEASRTGEGSTVFNGAQNG 

VSQLIQREFQTSAISRDIDTAAKFIGAGAATVG 

VAGSGAGIGTVFGSLUGYARNPSLKQQLFSY 

AILGFALSEAMGLFCLMVAFLILFAM 


1037 


2387 


A 


8615 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDT 

GMVAHINNSRLKAKGVGQHDNAQNFGNQSF 

EELRAACLRKGELFEDPLFPAEPSSLGFKDLG 

PNSKNVQN1SWQRPKDIINNPLFIMDGISPTDI 

CQGILGDCWLLAAIGSLTTCPKLLYRWPRG 

QSFKKNY AGIFHFQI W QFGQ WWV VVDDRJL 

PTKNDKLVFVHSTERSEFWSALLEKAYAKLS 

GSYEALSGGSTMEGLEDFTGGVAQSFQLQRP 

PQNLLRLLRKAVERSSLMGCSIEVTSDSELES 

MTDKMLVRGHAYSVTGLQDVHYRGKMETL1 

RVKMPWGRIEWNGAWSDSAREWEEVASDIQ 

MQLLHKTEDGEFWMSYQDFLNNFTLLEICNL 

TPDTLSGDYKSYWHTTFYEGSWRTGSSAGGC 

RNHPGTFWTNPQFKISLPEGDDPEDDAEGNV 

WCTCLVALMQKNWRHARQQGAQLQTIGFV 

LYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEI 

FTNSREVSSQLRJLPPGEYIIIPSTFEPHRDADFL 

LRVFTEKHSESWELDEVNYAEQLQEEKVSED 

DMDQDFLHLFKIVAGEGKEIGVYELQRLLNR 

MAIKFKSFKTKGFGLDAC^CMINLMDKDGSG 

KLGLLEFK1LWKKLKKWMDIFRECDQDHS GT 

LNSYEMRLVIEKAGrKLNNKVMQVLVARYA 

DDDLIIDFDSFISCTLRLKTMFTFTLTMDPKNT 

GHICLSLEQVLGEGWEG1CR1APACPSTPPPPS 
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SEQID 
NO; of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

be&inninff 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine U=Cysteine, 

F=Phenylalanine, GOlycine, H«Histidine, 
I B Iso leucine K— Lvsine. Lp=Leucine 
M=Methionine, N=Asparagme f P=Proline, 
Q=Ghitamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, possible 
nucleotide insertion 














SDVPGPASCPRLFPPWDLLPVSTVAADDHVGI . 
EAL 


103$ 


2388 


A 


8621 


3 


1494 


RSRMARAPLGVLLLLGLLGRGVGKNEELRLY 

HHLFNNYDPGSRPVREPEDTVTISLKVTLTNL 

ISLNEKEETLTTSVWIGIDWQDYRLNYSKDDF 

GGIETLRVPSELVWLPEIVLENNIDGQFGVAY 

DANVLVYEGGSVTWLPPAIYRSVCAVEVTYF 

PFDWQNCSLIFRSQTYNAEEVEFTFAVDNDG 

KTINKIDIDTEAYTENGEWAJDFCPGVTRRHH 

UuA 1 Uuruxi 1 u VI Y oLHKKJKJrLr Y VINIIVPCV 

LISGLVLLAYFLPAQAGGQKCTVSINVLLAQT 

VFLFUAQKIPETSLSVPLLGRFLIFVMWATLI 

VMNCVIVLNVSQRTPTTHAMSPRLRHVLLEL 

LPRLLGSPPPPEAPRAASPPRRASSVGLLLRAE 

ELILKKPRSELVFEGQRHRQGTWTAAFCQSL 

GAAAPEVRCCVDAVNFVAESTRDQEATGEE 

VSDWVRMGNALDNICFWAALVLFSVGSSLIF 

LGAYFNRVPDLPYAPCIQP 


1039 


2389 


A 


8636 


1 


900 


PGRERPGGGGARRRPQHLPALLPSERPDCATL 

NSSSGGSGRPTGPQISVYSGIPDRQTVQVIQQ 

ALHRQPSTAAQYLQQMYAAQQQHLMLQTA 

ALQQQHLSSAQLQSLAAVQQASLVSNRQGST 

SGSNVSAQAPAQSSSrNLAASPAAAQLLNRA 

QSVNSAAASGIAQQAVLLGNTSSPALTASQA 

QMYLRAQMLIFTPTATVATVQPELGTGSPAR 

PPTPAQVQNLTLRTQQTPAAAASGPTPTQPVL 

PSLALKPTPGGSQPLPTPA 


1040 


2390 


A 


8645 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSF 

HEHRHQSGRCLSTGMAPNLKGRPRKKKPCPQ 

RRDSFSGVKDSNNNSDGKAVAKVKCEARSA 

LTKPKNNHNCKKV SNEEKPKVAIGEE CRADE 

QAFLVALYKYMKERKTPIERIFYLGFKQINLW 

1 Mr *JAAyisJLuu it 111 ARRQ WKHIYDJELGG 

NPGSTSAATCTRRHYERLILPYERFIKGEEDKP 

LPPIKPRKQENSSQENENKTKVSGTKRIKHEIP 

KSKKEKENAPKPQDAAEVSSEQEKEQETLISQ 

KSffEPLPAADMKKKTEGYQEFSAKPLASRVD 

PEKDNETDQGSNSEKVAJEEAGEKGPTPPLPSA 

PLAPEKDSALVPGASKQPLTSPSALVDSKQES 

KLCCFTESPESEPQEASFPRLPHHTGHRWQTR 

MRRRMTNCPPWQITLPTAP 


1041 


2391 


A 


8646 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYP 

GIKARITQRALDYGVQAGMKMIEQMLKEKK 

LPDLSGSESLEFLKVDYVNYNFSNIKISAFSFP 

NTSLAFVPGVGIKALTNHGTAN1STDWGFESP 

LFVLYNSFAEPMEOn^KNLNEMLCPIIASEVK 

ALN AMLSTLE VLTKIDNYTLLD YSLIS SPEITE 

MVT T>T MT PffiVUVPT TTMl TTYPP'FQ'DVTJ'BV/T Xsvry 
in i L>jJL>LN,L>ft.vj v r i rLfCiriL, 1 Urrr or Vrr VJLrliK. 

SNSMLYIGIAXYFFKSASFAHFTAGVrWTLS 

TEEISNHFVQNSQGLGNVLSRIAEIYILSQPFM 

VRI^TEPPIINLQPGNFaDIPASIMMLTQPK 

NSTVETIVSMDFVASTSVGLVILGQRLVCSLS 

LNRFRLAXPESNRSTNIEVLRFENILSSILHFGVL 

PLANAKLQQGFPLPNPHKFLFVNSDIEVLEGF 

LLISTDLKYETSSKQQPSFHVWEGLNLISRQW 

RGKSAP 


1042 


2392 


A 


8672 


538 


170 


ARR1ARTRESKAAVSQDNVPALQPGKKKKLR 
LGGKiCKKFKCTRLPKEFKKQLMYSPSNFKKM 
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Amino acid sequence (A= Alanine C=Cysteine, 


NUt 01 


"VTA- rvf 

imu. or 


noa 


iJJ JMU. 


beginning 


nucleotide 


D^Aspartic Acid, E^Olutamic Acid, 


nucl- 


peptide 




in 


nucleotide 
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^•■DU An-I jl nl A« an a i .n.* XT-EL TT TTifiliil t« a 

r^rnenyiaianme, UMjiycine, H— mstiaine, 


eotide 


seq- 




USSN 


location 


corresponding 


Msoleucine, K«Lysine, L^Leucine, 


seq- 


uence 




09/496 


correspondi 


to last amino 


M=Mcthionine, N=Asparagine, P=Proline, 


uence 






914 


ng to first 

auiinu aLtits 
residue of 
peptide 
sequence 


acid residue 

ui pepuue 

sequence 


Q<Hutamine, R^Arginine, S=Serine, 
i — i xircuxiinCy v— vaitnc^ w— iiypiopnan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
A-possible nucleotide deletion, V^possible 
nucleotide insertion 














TSI^GNTVQCLNKLKYVIYSAQYPAYGNITT 














LDMrTSTDHVLEQDFWICTTFYSVKERQI 


1043 


2393 


A 


8688 


359 


17 


GLKTRAPATPTFQREVLGPAKQDMQRRCPRJ 
GI^MTSLLKPIKRRWRDYKRWKSGGFTGESC 
HHADTLGDRGGLQGDHSELLQWQKRILRTE 
GEPSPKYISKNIFPICSYITGFL 


1044 


2394 


A 


8718 


292 


1490 


GTVKTSVATPITAGHSCSSGGVLQVKSPATQS 

GFKFTSKMEDFNMESDSFEDFWKGEDLSNYS 

YSSTLPPFLLDAAPCEPESLEINKYFWIIYAL 

VFLLSLLGNSLVMLV1LYSRVGRSVTDVYLL 

NLALADLLFALTLPIWAASKVNGWIFGTFLC 

KWSIXKEVNFYSGILLLACISVDRYLAIVHA 

TRTLTQKRYLVKFICLSIWGLSLLLALPVLLFR 

RTVYSSNVSPACYEDMGNNTANWRMLLRIL 

PQSFGFIVPLLIMLFCYGFTLRTLFKAHMGQK 

HRAMRVIFAVVLIFLLCWIJYNLVLLADTLM 

RTQVIQETCERRNHIDRALDATEILGILHSCLN 

PLIYAPIGQKFRHGLLKIIAIHGLISKDSIJPKDS 

RPSFVGSSSGHTSTTL 


1045 


2395 


A 


8724 


254 


3184 


FRANLAITVANRRGAQGGKMHTCCPPVTLEQ 

DLHRKMHSWMLQTLAFAVTSLVLSCAET1DY 

YGEICDNACPCEEKDGILTVSCENRGIISLSEIS 

PPRFP1YHLLLSGNLLNRLYPNEFVNYTGASIL 

HLGSNVIQDIETGAFHGLRGLRRLHLNNNKL 

ELLRDDTFLGLENLEYLQVDYNYISV1EPNAF 

GKLHLLQ VLILNDNLLS SLFNNLFRF WLTHL 

DLRGNRLKLLPYVGLLQHMDKVVELQLEEN 

PWNCSCELISLKDWLDSISYSALVGDVVCETP 

FRLHGRDLDEVSKQELCPRRLISDYEMRPQTP 

LSTTGYLHTTPASVNSVATSSSAVYKPPLKPP 

KGTRQPNKPRVRPTSRQPSKDLGYSNYGPSIA 

YQTKSPVPLECPTACSCNLQISDLGLNVNCQE 

RKIESIAELQPKPYNPKKMYLTENYIAWRRT 

DLLEATGLDLLHLGNNRISMIQDRAFGDLTN 

LRRLYLNGNRLERLSPELFYGLQSLQYLFLQY 

NLIREIQSGTFDPVPNLQLLFLNNNLLQAMPS 

GVFSGLTLLRLNLRSNHFTSLPVSGVLDQLKS 

LIQIDLHDNPWDCTCDIVGMKLWVEQLKVG 

VLVDEVICKAPKKFAETDMRSIKSELLCPDYS 

DVWSTPTPSSIQVPARTSAVTPAVRLNSTGA 

PASLGAGGGASSVPLSVLILSLLLVFIMSVFVA 

AGLFVLVMKRRKKNQSDHTSTNNSDVSSFN 

MQYSVYGGGGGTGGHPHAHVHHRGPALPK 

VKTPAGHVYEYIPHPLGHMCKNPIYRSREGN 

SVEDYKOLHELKVTYSSNHHLQQQQQPPPPP 

QQrQQQPPPQLQLQPGEEERRESHHLRSPAYS 

VSTIEPREDLLSPVQDADRFYRGILEPDKHCST 

TPAGNSLPEYPKFPCSPAAYTFSPNYDLRRPH 


1046 


2396 


A 


8736 


28 


452 


SPSAAGGLAWVSLALGSGSRGRDHSGSGVGT 

AMAGALVRKAADYVRSKDFRDYLMSTHFW 

GPVAjvTWGLPlAAINDIvlXKSPEnSGRMTFALC 

CYSLTFMRFAYKVQPRNAVLLFACHATNEVA 

QLIQGGRLIKHEMTKTASA 


1047 


2397 


A 


8741 


673 


924 


ALPGTPQQTVTLNTDGKVKSFTSPHSNPNLPP 
AKFFTSLQSLNWSSHLPPSPATESVGKRGNAK 
PFTTKLLHSSPLWNFFAQQL 


1048 


2398 


A 


8747 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKR 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 
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09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A—Alanine C == Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, OOlycine, H=*Histidine, 
HIsoIeucine, K«Lysine, L»Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \ BB possible 
nucleotide insertion 














VAVPNGQPPSAARYMPREVPPRFRCQQDHK * 

VLLKRGQPPPPSCMLLGGGAGPPPCTAPGAN 

PNNAQVTGALLQSESGTAPDSTLGGAAASNY 

ANSTWGSG AS SNNGTSPNPMWDKVIVDG S 

DMEEWPCIASKDTESSSENTTDNNSASNPGSE 

KSTLPGSTTSNKGKGSQCQSASSGNECNLGV 

WKSDPKAKSVQSSNSTTENNNGLGNWRNVS 

GQDRIGPGSGFSNFNPNSNPSAWPALVQEGTS 

RKGALETDNSNSSAQVSTVGQTSREQQSKME 

NAGVNFWSGREQAQIHNTDGPKNGNTNSL 

NLSSPNPMENKGMPFGMGLGNTSRSTDAPSQ 

STGDRKTGSVGSWGAARGPSGTDTVSGQSNS 

GNNGNNGKEREDSWKC3ASVQKSTGSKNDS 

WDNNNRSTGGSWNFGPQDSNDNKWGEGNK 

MTSGVSQGEWKQPTGSDELKIGEWSGPNQPN 

SSTGAWDNQKGHPLLENQGNAQAPCWGRSS 

SSTGSEVEGQSTGSNHKAGSSDSHNSGRRSY 

RPTHPDCQAYLQTLLSRTDLDPRVLSNTGWG 

QTQIKQDTVWDIEEVPRPEGBCSDKGTEGWES 

AATQfTKNSGGWGDAPSQSNQMKSGWGELS 

ASTEWKDPKNTGGWNDYKNNNSSNWGGGR 

PDEKTPSSWNENPSKDQGWGGGRQPNQGWS 

SGKNGWGEEVDQTKNSNWESSASKPVSGWG 

EGGQNEIGTWGNGGNASLASKGGWEDCKRSL 

PAWNETGRQPNSWNKQHQQQQPPQQPPPPQ 

PEASGSWGGPPPPPPGNVRPSNSSWSSGPQPA 

TPKDEEPSGWEEPSPQSISRKMDIDDGTSAWG 

DPNSYNYKNVNLWDKNSQGGPAPREPNLPTP 

MTSKSASDSKSMQDGWGESIXjPVTGARHPS 

WEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMG 

LLSQTEDNPSSKMDLSVGSLSDKKFDVDKRA 

MNLGDFNDIMRKDRSGFRPPNSKDMGTTDS 

GPYFEKGGSHGLFGNSTAQSRGLHTPVQPLN 

SSPSLRAQVPPQFISPQVSASMLKQFPNSGLSP 

GLFNVGPQLSPQQ1AMLSQLPQIPQFQLACQL 

LLQQQQQQQLLQNQRK1SQAVRQQQEQQLA 

RMVSALQQQQQQQQRQPGMKHSPSHPVGPK 

PHLDNMVPNALNVGLPDLQTKGPIPGYGSGF 

SSGGMDYGMVGGKEAGTESRFKQWTSMME 

GLPSVATQEANMHKNGAIVAPGKTRGGSPY 

NQFDnPGDTXGGHTGPAGDSWLPAKSPPTNK 

IGSKSSNASWPPEFQPGVPWKGIQN1DPESDP 

YVTPGSVLGGTATSPIVDTDHQLLRDNTTGS 

NSSLNTSLPSPGAV/PYSASDNSFTNVHSTSAK 

FPDYKSTWSPDPIGHNPTHl^NKMWKNHISS 

RNTTPLPRPPPGLTNPKPSSPWSSTAPRSVRG 

WGTQDSRLASASTWSDGGSVRPSYWLVLHN 

LTPQIDGSTLRTICMQHGPLLTFHLNLTQGTA 

LIRYSTKQEAAKAQTALHMCVLGNTTILAEF 

ATDDEVSRFLAQAQPPTPAATPSAPAAGWQS 

LETGQNQSDPVGPALNLFGGSTGLGQWSSSA 

GGSSGADLAGASLWGPPNYSSSLWGVPTVED 

PHRMGSPAPLLPGDLLGGGSDSI 


1049 


2399 


A 


8748 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTF 
LPPSSLPPFLQIVDSSSSACTLDSFFPFLAPWDS 
PQDCGFKDHQPLTLQALTVELARWTLMLLLS 
TAMY GAHAPLLALCHVDGRVPFRPSS AVLLT 
ELTKLLLCAFSLLVGWQAWPQGPPPWRQAA 
PFALSALLYGANNNLYIYLQRYMDPSTYQVL 
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corrcspondi 

ng to first 
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peptide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Grycine, IMJistidine, 
I=Isoleucine, K=Lysine, LHLeucine, 
M=Mcthioninc, N^Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T»Thrconine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, \=possible 
nucleotide insertion 














SNLKIGSTAVLYCLCLRHRLSVRQGLALLLL 

MAAGACYAAGGLQVPGNTLPSPPPAAAASP 

MPLHITPLGLLLLILYCLISGLSSVYTELLMKR 

QRLPLALQNLFLYTFGVLLNLGLHAGGGSGP 

GLLEGFSGWAALWLSQALNGLLMSAVMKH 

GSSmiLFVVSCSLVVNAVLSAVLLRLQLTAA 

FFLATLLIGLAMRLYYGSR 


1050 


2400 


A 


8758 


3 


1660 


WVSSMGFEELLEQVGGFGPFQLRNVALLALP 

RVLLPLHFLLPIFLAAVPAHRCALPGAPANFS 

HQDVWLEAHLPREPDGTLSSCLRFAYPQALP 

NTTLGEERQSRGELEDEPATVPCSQGWEYDH 

SEFSST1ATESQWDLVCEQKGLNRAASTFFFA 

GVLVGAVAFGYLSDRFGRRRLLLVAYVSTLV 

LGLASAASVSYVMFAITRTLTGSALAGFTnV 

MPLELEWLDVEHRTVAGVLSSTFWTGGVML 

LALVGYL1RDWRWLLLAVTLPCAPGILSLWW 

VPESARWLLTQGHVKEAHRYLLHCARLNGR 

PVCEDSFSQEAVSKVAAGERWRRPSYLDLF 

RTPRLRHISLCCVWWFGVNFSYYGLSLDVS 

GLGLNVYQTQLLFGAVELPSKLLVYLSVRYA 

GRRLTQAGTLLGTALAFGTRLLVSSDMKSWS 

TVLAVMGKAFSEAAFTTAYLFTSELYPTVLR 

QTGMGLTALVGRLGGSLAPLAALLDGVWLS 

LPKLTYGGIALLAAGTALLLPETRQAQLPETI 

QDVERKSAPTSLQEEEMPMKQVQN 


1051 


2401 


A 


8759 


515 


1625 


EIRTPVAVSSAPSGDSEGDEEETTQDEVSSHTS 

EEDGGWKVEKELENTEQPVGGNEWEHEV 

TGNLNSDPLLELCQCPLCQLDCGSREQLIAHV 

YQHTAAWSAKSYMCPVCGRALSSPGSLGR 

HLLIHSEDQRSNCAVCGARFTSHATFNSEKLP 

EVLNMESLPTVHNEGPSSAEGKDIAFSPPVYP 

AGILLVCNNCAAYRKLLEAQTPSVRKWALRR 

QNEPLEVRLQRLERERTAKKSRRDNETPEERE 

VRRMRDREAKRLQRMQETDEQRARRLQRDR 

EAMRLKRANETPEKRQARLIREREAKRLKRR 

LEKMDMMLRAQFGQDPSAMAALAAEMNFF 

QLPVSGVELDSQLLGKMAFEEQNS SSLH 


1052 


2402 


A 


8763 


1106 


70 


RHGHGGRDRRGGGRVARPGGLGRYPGRGAA 

ASLVFVPTRRRSGPSGTASVAAMAYHSGYGA 

HGSKHRARAAPDPPPLFDDTSGGYSSQPGGY 

PATGADVAFSVNHLLGDPMANVAMAYGSSI 

ASHGFCDMVHKELHRFVSVSKLKYFFAVDTA 

YVAKKLGLLVFPYTHQNWEVQYSRDAPLPP 

RQDLNAPDLYIPTMAFITYVLLAGMALGIQK 

RFSPEVLGLCASTALVWWMEVLALLLGLYL 

ATVRSDLSTFHLLAYSGYKYVGMILSVLTGL 

LFGSDGYYVALAWTSSALMYFIVRSLRTAAL 

GPDSMGGPVPRQRLQLYLTLGAAAFQPLIIY 

WLTFHLVR 


1053 


2403 


A 


8768 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVF 
YFTSS SVNSSAYTIYMGKDKYENEDLIKHG W 
PEDI WFHVDKLS S AHVYLRLHKGENIEDIPBCE 
VLMDCAHLVKANSIQGCKMNNVNVVYTP'W 
SNLKKTADMDVGQIGFHRQKDVKIVTVEKK 
VKEILNRLEKTKVERFPDLAAEKECRDREER 
NEKKAQIQEMKKREKEEMKKKREMDELRSY 
SSLMKVENMSSNQDGNDSDEFM 


1054 


2404 


A 


8769 


344 


527 


REATTLACRNSCWVFSRCSLGACKPTVCSMP 
SLSRQGSQTLCLRLAEYCMESVDSQRLLLS 
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1055 


2405 


A 


8770 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEK 
KMLKCVWGDGAVGKTCLLMSYANDAFPEE 
YVPTVPDHYAVTVTVGGKQHLLGLYDTAGQ 
EDYNQLRPLSYPNTDVFLICFSVVKPASYHNV 
QEEWVPELKDCMPHVPYVLIGTQIDLRDDPK 
TLARLLYMKEKPLTYEHGVKLAKAIGAQCYL 
ECSALTQKGLKAVFDEAILTIFHPKKKKKRCS 
EGHSCCSH 


1056 


2406 


A 


8773 


261 


332 


NPRIQLSGNSCCAGSCRVWLSEQ 


1057 


2407 


A 


8778 


3 


477 


PAGIRHEQARGADRMGKCRGLRTARKLRSH 
RRDQKWHDKQYKKAHLGTALKANPFGGAS 
HAKGIVLEKVGVEAKQPNSAIRKCVRVQLIK 
NGKKITAFVPNDGCLNFIEENDEVLVAGFGR 
KGHAVGDIPGVRFKVVKVANVSLLALYKGK 
KERPRS 


105S 


2408 


A 


8808 


171 


881 


PGLSQEPSGSMETWIVAIGVLATIFLASFAAL 
VLVCRQRYCRPRDLLQRYDSKPIVDLIGAME 
TQSEPSELELDDVVTTNPHIEAILENEDWIEDA 
SGI^SHCIAILKICHTLTEKLVAMTMGSGAK 
MKTSASVSDIIVVAKRISPRVDDVVKSMYPPL 
DPKLLD ARTTALLL S V SHL VL VTRN ACHLTG 
GLDWIDQSLSAAEEHLEVLREAALASEPDKG 
LPGPEGFLQEQSAI 


1059 


2409 


A 


8809 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWC 

EGPRMLSWCPFYKVLLLVQTAIYSWGYASY 

LVWKDLGGGLGWPLALPLGLYAVQLTISWT 

VLVLFFTVHNPGLAIXHLLLLYGLWSTALI 

WHPINKLAAIXLLPYLAWLTVTSALTYHLWR 

DSLCPVHQPQPTEKSD 


1060 


2410 


A 


8810 


304 


381 


PKLSVYPLQSHHCLSEPFQSLVCCLA 


1061 


2411 


A 


8820 


1673 


848 


SCKTENLLEMWWFQQGLSFLPSALVIWTSAA 

FIFSYITAVTLHHTDPALPYISDTGTVAPEKCLF 

GAMLNIAAVLCIATIYVRYKQVHALSPEENVI 

IKLNKAGLVLGILSCLGLSIVANFQKTTLFAA 

HVSGAVLTFGMGSLYMFVQTILSYQMQPKIH 

GKQ VFWIRLLLVI WCG VSALSMLTCS S VLHS 

GNFGTDLEQKLHWNPEDKGYVLHMITTAAE 

WSMSFSFFGFFLTYIRDFQKISLRVEANLHGL 

TLYDTAPCPINNERTRLLSRDI 


1062 


2412 


A 


8824 


1 


763 


GGAPPASVPARESPVSGAQGSSRTRGHKRAA 

GARAPQLCSSWQRRSAPAMSRGLQLLLLSCA 

YSLAPATPEVKVACSEDVDLPCTAPWDPQVP 

YTVSWVKLLEGGEERMETPQEDHLRGQHYH 

QKGQNGSFDAPNERPYSLKIRNTTSCNSGTYR 

CTLQDPDGQRNLSGKVILRVTGCPAQRKEET 

FKXYRAEIVLLL AL VTFYLTLIIFTCKF ARLQ SI 

FPDFSKAGMERAFLPVTSPNKHLGLVTPHKT 

ELV 


1063 


2413 


A" 


8826 


147 

i 


627 


CETSTSSAGHAPCRHAAQGPPAEPTGLRLCSE 

HlJRLHAWrruriU<PoLWPr]^uK^^ 

AGGRPQRRPSRRQSQRPSAWSGSPRMHSPGQ 

KCSLMCPHRSQDSLSTAIFQRSPGANTGRALH 

CVLSKEMKSVQRSLGLSRIHLQSKRKIIHFVL 

TR 


1064 


2414 


A 


8835 


2982 


1869 


LKDTLKJSQMTQEASDEAEDMKEAMNRMIDE 

LNKQVSELSQLYKEAQAELEDYRKRKSLEDV 

TAEY1HKAEHEKLMQLTNVSRAKAEDALSE 

MKSQYSKVLNELTQLKQLVDAQKENSVSITE 

HLQVITTLRTAAKEMEEKISNLKEHLASKEVE 
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VAKLEKQLIJEEKAAMTDAMVPRSSYEKLQS 

SLESEVSVLASKLKESVKEKEKVHSEWQIRS 

EVSQVKREKENIQTLLKSKEQEVNELLQKFQ 

QAQEELAEMKRYSESS SKLEEDKDKKINEMS 

KEVTKLKEALNSLSQLSYSTSSSKRQSQQLEA 

LQQQVKQLQNQLAECKKQHQEVISYYRMHL 

LYAVQGQMDEDVQKVLKQILTMCKNQSQK 

K 


1065 


2415 


A 


8841 


3 


663 


Aaataaslsprgcrlrtpssdvgpsrapppsa 
aplptgraqmspsgrlclltivglilptrgqtl 
kdttssssadatimdiqvptrapdavytelqp 
tsptptwpadetpqpqtqtqqlegtdgplvt 

DPETHKSTKAAHPTDDTTTLSERPSPSTDVQT 
DPQTLKPSGFHEDDPFFYDEHTLRKRGLLVA 
AVLFJTGIULTSGKCRQLSRLCRNHCR 


1066 


2416 


A 


8853 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFG 

RRRRRGRWSRKKMSLKSERRGIHVDQSDLL 

CKKGCGYYGNPAWQGFCSKCWREEYHKAR 

QKQIQEDWELAERLQREEEEAFASSQSSQGA 

QSLTFSKFEEKKTNEKTRKVTTVKKFFSASSR 

VGSKKEIQEAKAPSPSINRQTSIETDRVSKEFIE 

FLKTFHKTGQEIYKQTKLFLEGMHYKRDLSIE 

EOSFCAODFYHNVAERMOTRGKVPPERVEKI 

MDQIEKYIMTRLYKYVFCPETTDDEKKDLAI 

QKRIRALRWVTPQN&-CVPVNEDIPEVSDMVV 

KATTDHEMD SKRVPRDKJLACITKC S KH1FN AI 

KJTKNEPASADDFLPTLIYIVLKGNPPRLQSNI 

QYITRFCNPSRLMTGEDGYYFTNLCCAVAFLE 

KLDAQSLNLSQEDFDRYMSGQTSPRKQEAES 

WSPDACLGVKQMYKNLDLLSQLNERQERJM 

NEAKKLEKDLIDWTDGIAREVQDIVEKYPLE1 

KPPNQPLAAIDSENVENDKLPPPLQPQVYAG 


1067 


2417 


A 


8855 


1372 


1513 


SNMREVGCGWLVPVIPAFWEAEVGGSLEARS 
LRQAWATKQDPISKKK 


1068 


2418 


A 


8856 


1530 


1583 


PCRPGMECNSMISVHCNL 


1069 


2419 


A 


8857 


1530 


1583 


PCRPGMECNSMISVHCNL 


1070 


2420 


A 


8866 


293 


1675 


PYPQGGYPQGPYPQEGYPQGPYPQGGYPQGP 

YPQSPFPPNPYGQPQ VFPGQDPD SPQHGNYQ 

EEGPPSYYDNQDFPATNWDDKSIRQAFIRKVF 

LVLTLQL^VTLSTVSVFTFVAEVKGFVRENV 

WTYYVSYAVFHSLIVLSCCGDFRRKHPWNL 

V ALS VLTASLS YM VGMI ASF YNTE A VIMAVG 

ITTAVCFTWIFSMQTRYDFTSCMGVLLVSM 

WLFIFAILC1FIRNRILEIVYASLGALLFTCFLA 

VDTQLLLGNKQLSLSPEEYVFAALNLYTDIINI 

FLYILTIIGRAKE*PSSSSLCPLRWHGWPGPCP 

WHGSASCTSPLSCPQAQPREKDASLQPSCMY 

TADTSIWTRCGHSMAPLVLPPPPRGTKATEPC 

HLLSTHCCMSPVCQPTPGTGGSTRSRGEGLSQ 

EVRVHVFPPVPAPQPGVEHPSPPPHPPGVLPS 

GDMRSGGLIPVLSPE 


1071 


2421 


A 


8868 


2 


358 


ARGNTLYHLPRLCRKLNLRWFSASTLYDVQH 
DDKMGSNTFFKRNDCRYVMISCKADMAYDN 
VRHPFM1* S[\KLlMEETYLNIIKAVYDRPTASn 
LNGEKLKVFPVRSGT* QGCS V WP 


1072 


2422 


A 


8870 


33 


658 


MESVLSKYEDQITIFTDYLEEYPDTDELVWTL 
GKQHLLKTEBCSKLLSDISARLWFTYRRKFSPI 
GGTGPS SDAG WGCMLRCGQMMLAQ ALICRH 
LGRDWSWEKQKEQPKEYQRILQCFLDRKDC 
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CYSIHQMAQMGVGEGKSIGEWVLGFNTV\AQ 
GV*KNT A\T FnFWVN'sT jC\\ VYV^MUTWPSG^TA 

RFPKKLCRVLPIASADTAGLTGP 


1073 


2423 


A 


8879 


146 


412 


DFS V* GD VDIEVTCPICLQLLTEPLSLNCGLRL 
*QVOTA*IKESVnSGG*SSSPVCHTTFQPANL 
RTSRYLPT* SIKSLGPDEPQEG 


1074 


2424 


A 


8884 


67 


435 


HLQGRSIRTLQLTGENEKNCEVSERIRRSGPW 
KEISFGDYICHTFQGDCWADRSPLHEAAAHG 
RLLAXKTLIAQGVNVNLWTIVDRVSSLHEACL 
* GPVACAKPYWKMVPRHGGTVTGPPLLMV 


1075 


2425 


A 


8896 


1294 


248 


RSGDRNGLTHQLGGLSQGSRNQSYRSRSRSR 

SRERPSAPRGIPFASASSSVYYGSYSRPYGSDK 

PWPSLLDKEREESLRQKRLSERERIGELGAPE 

\AT/r i T oox^rai7TJT\crT^i?TJ r rmrcT\CT?DTrv'OT , TC a o. 
V W uLor J^rl^JJciUlirl I r VfcDfcbrKJxb 1 J oAb 

TSEEEKKKKSSRSKERSKKRRKKKSSKRKHK 

KYSEDSDSDSDSETDSSDEDNKRRAKKAKKK 

EKKKKHRSKKYKKKRSKKSRKES SD S SSKES 

QEEFLENPWKDRTKAEEPSDLIGPEAPKTLTS 

QDDKPLKYGHALLPGEGAAMAEYVKAGKRI 

PRRGEIGLTR*RNCHHLNAQ VM* * WSRHRR 

KvTP AVPTATfttPPPQTVT K/TBPPPT T-TPPKFPRP'PT 

KERE 


1076 


2426 


A 


8899 


146 


789 


GRSTEAEKEPAFDERTGKGRRJLPRAGEFHG* E 
♦AFGPGPRSFQVSRKMPEEIPPGARKHPFSGKS 

VSYTVSSRREVKAESSGKSHRGCPSPSPSEVR 
VETSAMVDPKGSHPRPSRKPVDSVPLSRGKE 

RSQREHVQQQSQEHGKWPDLKGPR 


1077 


2427 


A 


8901 


352 


3 


AKIGAYKYIQELWRKKQSDVMHFLLRVRCW 
nvPAT pr AmrwriT qat UBAPPQTnpr^'Ef ap 

RLGYKAKQGYITYRICVRRGGWKCPVPKAVT 
\YGKPVHHGVN*LKFAQSLQSVAEEQ 


1078 


2428 


A 


8905 


536 


781 


ACPAENREVPEMAAGQAPHAGPGAGPGQPA 
PALPFAATPGSRGQAXCRGGRRRQHLHGPLH 
RP+QAAPALHAGCQLAPHPPT 


1079 


2429 


A 


8912 


121 


376 • 


NLIWKLCVTERRLVILDNYDLASE/YEANKYI 
CNRnQFKPGQDKYFTLGLPTGSTPL*CYPKLI 
EYNKNGHLSFKYVKTFSMDEY 


1080 


2430 


A 


8920 


381 


1788 


SSESPSDPGRMAMTW1VFSLWPLTVFMGHIG 

GHSLFSCFJITUmCQDLPYNTTFMPNLLNHY 

DQQTAALAMEPFHPMVNLDCSRDFRPFLCAL 

YAPICMEYGRVTLPCRRLCQRAYSECSKLME 

MFGVPWPEDMECSRFPDCDEPYPRLVDLNLA 

GEPTEGAPVAVQRDYGFWCPRELKIDPDLGY 

ct?t pr\n?TiPQPPr , p f i\rN>rvPPT!PPT qpadvpt^t tc 

nclsatlftfvtfud vtrfryperpdccy a v 

whmmvsliff\igflledrvacna\sipaqyka 

stvtqgsh>^kac™lfmilyfftmagsvww 

VTT TTTWPT A AVPlfWH^FArPW AT T PHACA 

WG1PGTLTIILLAMNKIEGDNISGVCFVGLYD 
VDALRYFVLAPLCLYWVGVSLLLAGIISLNR 
VRTJEIPL*KENQDKLVKFMIRIGVFSILYLVPLL 
WIGCYFYEQAYRGIWETTWIQERC 


1081 


2431 


A 


8922 


56 


420 


EERTKMSTGPDYKATVGDISSDGNLNVAQEE 
CSRKGIVDEFFPLLSN* CTWTQPQGYPQSSYG 
TLANFVF\CSVRHGLALILQLCNFSIYTQQMN 
LSIAIPAMVNNTAPPSQPNASTERPST 


1082 


2432 


A 


8923 


355 


1079 


PFGTPSSTMAVVKNKCLMKGGKKGVKKKVV 
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GPFSKKDQYDVKAPAMFNIKNTGK/TLVART 

QGTQIASDGLKGLLFEVSLADLQNDEVAFRK 

FKLITEDVQDKNCLTNFYGNCDLTCDKICSMV 

EKWSTMIEAHVD VK 1 1 DG Y FFHLFL^GFrKK 

HNNQILKTSYA*HQQS/RQIQKKMMEIMT*EV 

QTNDLKEWNKLIPDNIGKDTEKV/ CPIYPLH 

DVFIRKVKMLENPGFERVMELRGGGSSS 


1083 


2433 


A 


8948 


28 


385 


LTWPQPHIPSCPAMSEETLQSKJLAAAKKKLP 
WGAVQGSRAMSDLLLLLLDLTLLLLLMLLGF 
AGYSGQLAGVAVSAGSPPI/RYKFHVEPYGET 
GWLLT/ESCSISPKLCSIAVH*DNPAWF 


1084 


2434 


A 


8950 


156 


318 


HYTPINTDTIENSENNKCW*GY*E\VGLIHHW 
WGGKRVQPFWKRVWQKRTLNLRV 


1085 


2435 


A 


8956 


16 


413 


HMGQLGYFIQCWWECKRLISF\WKTI*QSPAK 
*TIYTSYDTAIPIS/GI/YPICRMSSKCHQETCAR 
MFILAPFTATIKGKQLTCPLVEERIDYXMWYS 
HKYYIKVKR^X* VT1TH\T WVNLKtLMFEIIL W 
YSHKYY 


1086 


2436 


A 


8962 


868 


1026 


H*KILQVGRAQRAHXSRL*SQLLRRLRHESHL 
NPGARGCSEARLHRCTPAWTT 


1087 


2437 


A 


8985 


58 


330 


LHVKHLGHFQLVFSEVICHCILMPVS*ELQRL 
♦ERSVCAFHVCIQTYVCLQVYACMCVYYICM 
FVYSVYGCGLCTCVCMDVYICVCVQEFL 


1088 


2438 


A 


8989 


394 


404 


N*KWILHVNVmQSIFF/IK^NQK/INSHELKLD 
KKTLDMMSNA*STKKHDKLD/LIKFKT/LCSA 
KYTVKRIKIHPTDLEKMLRNHLSDKD*YS/GV 
YKDLSKLNRRKTE/S*/VBCKWVKDLSRYFIKE 
VISMENKHKKIFSTS 


1089 


2439 


A 


8991 


60 


329 


MALTPESPSSFPGLAATGSSVPEPPGGPNATL 
NSSWDSPTEPSSLEDLEATGTIGTLLSDMGW 
G VEDN A YTLE VNSR YMRA VG IM* IHL 


1090 


2440 


A 


8996 


2 


351 


SNITITLT*MKKYDNTFC W* GCGQIG/T/LIYC 
WQESKFIQAFWSKIQQYLA* ISIHILFDPAFLFL 
GGYPGGTQSVFLTGVLVSSVFYNMKMLHTR 
LLIAALFIIVQYWKQSKDHYI 


1091 


2441 


A 


8997 


97 


456 


YPLPVCSYLSGPRGEHWNSLGGKSSCPLPLPT 
LVSSRFK1SKVIWGDLSVGKTCLINR*GGAG 
AELGRVGPSLARWAGSRSQHLVPSQWCKDS 
FDKNYKAPIGADFEMERFEVLGIPF 


1092 


2442 


A 


8999 


548 


811 


SSFIKRHILIFEDDWHQTTCCHHPHHP\F*RCQ 
FHIFYVSVQNSISPSLSVSSSHPDRPDHEVHQH 
RAAHHHQHGQGPLGHGLVARVG 


1093 


2443 


A 


9002 


3 


2745 


ALLGLQQPAQSLILSRSSVMGVRGLQGFVGS 

TCPHICTVVNFKELAEHHRSKYPGCTPTIVVD 

AMCCLRYWYTPESWICGGQWREYFSALRDF 

VKTFTAAGIKLIFFFDGMVEQDKRDEWVKRR 

LKNNREISRIFHYIKSHKEQPGRNMFFIPSGLA 

VFTRFALKTLGQETLCSLQEADYEVASYGLQ 

HNCLGILGEDTDYL1YDTCPYFSISELCLESLD 

PEGMFESFRYKCLSSYTSVKENFDKKGNIILA 

VSDHISKVLYLYQGEKKLEEn.PL/VTKQSSFL 

*RNGnSFIT<T/INLHGFSKNPKV**LWTNK*YP 

RVQTPNPGKKFPCVQMLNPGKKFPCVQALNP 

GEKFPCIHI/PEPRQEVPTCSDPEPRQEVPTCTG 

PESRREVPMCSDPEPRQEVPMCTGPEPRQEVP 

MCTGPEARQEVPMCTDSEPRQEVPMCTDSEP 

RQEVPMYTGSEPRQEVPMYTGPESRQEVPMY 

TGPESRQEVLIRTDPESRQEIMCTGHESKQEV 
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Y=Tyrosine, X=Unknowa, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














PICimSKQEDSMCTHAEINQKLPVATDFEFK 

LEALMCTNPEIKQEDFrNVGPEVKQQVTMVS 

DTEILKVARTHHVQAESYLVYNIMSSGEIECS 

NTLEDELDQALPSQAFIYRPIRQRVYSLLLED 

CQDVTSTCLAVKEWFVYPGNPLRHPDLVRPL 

QNmPGGTPSLKJLWLNQEPEIQVRRLDTLLA 

CFNLSSSREELQAVESPFQALCCLLIYLFVQV 

DTLCLEDLHAFIAQALCLQGKSTSQLVNLQP 

DYINPRAVQLGSLLVRGLTTLVLVNSACGFP 

WKTSDFMPWNVFDGKLFHQKYLQSEKGYA 

VEVL/CRIK*ISAHQIPQPEGSRLQGLHEGEQT 

HHWPSPLGLTPRREVGKTGLQLPQDGLWV 


1094 


2444 


A 


9021 


97 


834 


AREACRAKTDFPGRRFRLWPSCCCRVIVGAE 

T*H\MAEPVSPIJCHFVLAKKAITAIFDQIXEFV 

TEGSHFVEATYKNPELDRIATEDDLVEMQGY 

KDKLSOGEVLSRRHMKVAFFGRTSSGKSSVI 

NAMLWDKVLPSGIGHITNCFLSVEGTDGDKA 

YLMTEGSDEKKSVKTVNQLAHALHMDKDLK 

AGCLVRVFWPKAKCALLRDDLVLVDGPGTD 

VTTELDSWIDKFCTKSSTREITNSGSDT 


1095 


2445 


A 


9022 


1 


537 


LVLNSRVEDFVPPEGAGRTXPFALRPLAACW 
LLHRRARRSSALCPRPRSWGVSGGEGAGARE 
P*ITSSSCCLSAA/SHLSIQSPNMAGARRRIRPQ 
LAKEKIEGCHICTSVTPGEPQVFLGKDKAFTF 
DYVFDIDSQQEQIYIQC1EKLIEGCFEGYNATV 
FAYGQTyGAGKTYTMGTGFD 


1096 


2446 


A 


9029 


1 


285 


FFFFNVCKSPKVPKPGCKEESTGTLFKNTLISL 
GQHSETPSLKKK\LAGYSGMCL*SQVLRRLRQ 
EDCLSPGGGNCRES* SCPYTPAWITERDPV 


1097 


2447 


A 


9032 


716 


357 


ARSTGFWGEILWCGFLKRSLALSPRVKCSGAI 
LAHCNFRHAGFPPLSCLSLPNRWEYRRPPARP 
GKFFLVFLVETGFQC/G*DGLDLLTSRSACLG 
LPKCWDYRREPAASnFQTTFFINSK 


1098 


2448 


A 


9038 


230 


652 


KWVMSCEDINISGSFYRNKLKYLAFLCKRTS 
TNPSQGPYHLWVPSH1FWQTTCGRLPHKTKQ 
G* AALDHLKVFDRIPLPYDKKKQMAVSATLE 
VVRPKP+RKFAYLGHWAQKVDWKYQAMTA 
TMGEKRJCVYYQKICYQK1C 


1099 


2449 


A 


9043 


185 


372 


IIFYSHQQCMRV/WQGCGDIETLIHCW*E*KII 
HSL/WK/TV*QFLKRLYLHLPHNSVIAFLGISP 
RKIKTCPQNSCTSMLINAIHNDQKWKKTNI 


1100 


2450 


A 


9045 


763 


584 


RQSLALSPRLECSGTISAHCRLCPLVFTPLSCL 
SLTSSWDYRRPPPHPANFLYFK*RRGF 


1101 


2451 


A 


9050 


275 


2 


LFFLRKVSNQFLSPSLLPVNFQGFVFAFLLLLL 
FLL/FEMESLP VA/R VECSGTIS AHCNLCLPG S S 
DSPASAS*VAGITDMCRYTQLILFHAS 


1102 


2452 


A 


9053 


449 


1224 


KTSN1FWKFDLHSSSHIDTLLEREDVTLKELM 

DEEDVLQECKAQNRKLIEFLLKAECLEDLVSF 

I\*EEPPQDMDEKIRYKYPNISCELLTSDVSQM 

NDRLGEDESLLMKLYSFLLNDSPLNPLLASFF 

SKVLSILISRKPEQIVDFLKKKHDFVDLIIKHIG 

TSAIMDLLLRLLTCIEPPQPRQDVLN/WFKVQ 

RNL+HST*NVMDISKYVNLHWGLNKSHSLL* 

LLLQCVLQWLNEEKJIQRLVEIVHPSQEEDVS 

SLV 


1103 


2453 


A 


9058 


403 


3 


GLHVYDFQVYREHILTLNVKKCSVSFWGLRE 
WLYLQMYEIIKSPRFPIIKMTDITKCW* GQGA 
AGMQI/H/CW\WCVNVGKFWEMS*YYLLKLSI 
ST/PYDPAIPIXGIYL*ETRVYIHPKTCMRML1A 
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APFVLAVNC 


1104 


2454 


A 


9064 


75 


393 


KWLFSSLNITGRGDnGHLKWLDCR\NCSSFPI 
KKNRQTHSTESNKLKAGHSFGYN*LIH*NS\V 
KTDCGCGANSKGWWMKV\KTAQQKQTTS 
YMQIGTTKNSRAT 


1105 


2455 


A 


9065 


366 


778 


D1XILRNIAFPELKRRNCISRFYLAYHLHKIYS 
RSILLCNNCSGFY1LSL*QYDVFFFNYFFFRDR 
AWPCCPGWSAAWLTIVILAHYRRPGLERSCC 
LSLSSSWDHRRVPPCPANF*/YFSMGFTAFPRJL 
VLNS*TQGI 


1106 


2456 


A 


9083 


673 


816 


ESGSLIH*WWENKPAQPLWWEI*QHVQKLPT 
HFPCDPAIPLLGICPED 


1107 


2457 


A 


9086 


580 


18 


KPSSGSFIRAIYIFLSTAHVPALFSVLVRTKLT* 
AFSQSSVLWAHKQQKTSLSLVIR/ERLQIKTA 
VRENFLPIRIAKILKXDNVKCWQG/SGSNMSL 
I/HC WWEYNVIHIIWN S VTFPRKVEHVYITY A 
PEIS VR* IHGGLPTL VHQETHTS VFRG APS VIP 
ETR\CRPTKESINKLLMYTMEHYGDENK 


1108 


2458 


A 


9093 


540 


1 


GGNDCSVTPTTEPGRKEIT*KRKF*EKTDRLP 
GA/PPSRTPPTPYPCPHGDRLLPPSRPLPAGPA 
S AFPP AERSRGHRRA SL * RAR W S AA VPRRS A 
GSASEPVQSRWLRLPVGSDSPPAVPVRVCPAP 
DSRPAAPGSRLPDPGLDSPAPSRTPSSSVD* GG 
QRPPPPSGDSLSPPGCCRY 


1109 


2459 


A 


9099 


1255 


1425 


HESYHVNPNLCNPVAPTSGAHSIG*KWPSWL 
GAVAHSCNPSTLVGRGGRITRGQELR 


mo 


2460 


A 


9103 


242 


70 


EEQFFFFAVGMFP* VDFL APASGELWDRLRLT 
CSRPFTRHQSFGLAFLRVCSSLDSLDDSWGP 
SALLSSVI7NQGGRNVLEAREAAKHPTI*RQS 
LLRKQRNKRMAIP 


1111 


2461 


A 


9110 


189 


121 


SFLSVRLECNGA1MAHCALPLPG 


1112 


2462 


A 


9113 


100 


910 


RRRGGGSRPRRTPVPAPGPGPSFGMDVRFYP 

AAAGDPASLDFAQCLGYYGYSKFGNNNNYM 

NMAEANNAFFAASEQTFHTPSLGDEEFEIPPIT 

PPPESDPALGMPDVLLPFQALSDPLPSQGSEFT 

PQFPPQSLDLPSITISRNLVEQDGVLHSSGLHM 

DQSHTQVSQYRQDPSLIMR\PSST* PDAARSG 

VMPPAQLTTINQSQLSAQLGLNLGGASMPHT 

SPSPPASKSATPSPSSSINEEDADEANRAIGEK 

RAAPDSGKKPKTPKK 


1113 


2463 


A 


9120 


3452 


3051 


FLRPSFALVPQAGVQWCALSWLQPPSPRFK*F 
SCLSLPSSWDYRHVPFRPANFFVLLVETGFLH 
VGQAGHEPLTSGDPPAS ASQ S AGITG VSHQ A 
WPSFFIFSRDTVLLCCSGWSRTS GLKQSACLS 
LLKCWDY 


1114 


2464 


A 


9122 


152 


377 


NQLPLQQ WTFK1 YETGFCSVAQ AG VQCRDHS 

SLHP*PPG\SSDPPAPPS*VLGITGQRYHACLII 

YLYVQTVPQRV 


1115 


2465 


A 


9124 


553 


981 


QRPLLRQQLGSWPTCRSLEGDLASPW**RLPG 

SPRMRRSGT/ATLNLPLSPQGTVRTAVEFQVM 

TQTQSLSFLLGSSASLDCGFSMAPGLDLISVE 

WRLQHKGRGRGDLHLPDHHLSVPSSADHPA 

QQPSQFNGRNLYFLPLFR 


1116 


2466 


A 


9135 


48 . 


410 


SASHEPAEHDGGADSLSASQPPRPAGRPAGA 

QHVHVPPWTDVLAGQDRRAPTAGDGAPWP 

APGGHVPSTRPHDPAEFHADEAAGRGGRGLQ 

PAAPHALPAGLPHGPPAPA/PAEGGGTP*GSA 

GAGGP*GSPAGRACGAAGCRPRPPRPAASSA 

*NSAGS*GLVEGT*PPGAGHGAPSPAVGARLS 
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CPARTSVQGGTWTC*APAGRPAGLGGWEAE 
RESAPPSCSAGS*DAD*GAEPWGAGSRSWGS 


1117 


2467 


A 


9141 


380 


939 


KSGHWAKECLQPRIPPRPCPICVGPHWKSDCP 
TCPGAVPRAPGTLPQGSLTDSFPDLLSLVAED 
♦CCLMASEASWTITVELWVTLTVEGKSVP/CL ■ 
NTEATHSTLPSFQGPVSLASITWGIDGQASKP 
LKTPQLWCQLGQYSFMHYFLVIPTCPVPLLG* 
GILTKLSAFLTIPRLQPHLIAALSPSS 


1118 


2468 


A 


9154 


471 


2 


AAGQWVEVTSHLYLC1TSDAAGLRLLPPAES 
ERGEGGHCPAEAPLPPRPQYCLAKHPLLRKLP 
EEKIKLDPYLTQHTXINSKQIKYLS/VRAKTTQ 
LVEGNIGVNLQNTELKQH*INGFLDTn > EAQE 
TKEKTNKLNFIKKVKRQLAEWEKIFQIA 


1119 


2469 


A 


9155 


2 


3187 


ACPRLARRRRRVRSLRRRRGWLRARWSRGQ 

NNMAARRTTQETFDAVLQEKAKRYHMDASG 

EAVSETLQFKAQDLLRAVPRSRAEMYDDVHS 

DGRYSLSGSVAHSRDAGRESLRSDVFSGPSFR 

SSNPSISDDSYFRKECGRDLEFSHSNSRDQVIG 

HRKLGHFRSQDWKFALRGSWEQDFGHPVSQ 

ESSWSQEYSFGPSAVLGDFGSSRLIEKECLEK 

ESRDYDVDHPGEADSV/LRGGSQVQARGRAL 

NIVDQEGSLLGKGETQGLLTAKGGVGKLVTL 

RNVSTKKIPTVNRITPKTQGTNQIQKNTPSPD 

VTLGTNPGTEDIQFPIQKIPLGLDLKNLRLPRR 

KMSFDnDKSDWSRFGIEIIKWAGFHTTKDDIK 

FSQLFQTLFELETETCAKMLASFKCSLKPEHR 

DFCFFTIKFLKHSALKTPRVDNEFLNMLLDKG 

AVKTKNCFFEIDCPFDKYLMRLQDRLLKSVTP 

LLMACNAYELSVKMKTl^NPLDLALALETTN 

SLCRKSLALLGQTFSLASSFRQEKIL*AVGLQ 

DIAPSPAAFPNFEDSTLFGREYIDHLKAWLVS 

SGCPLQVKKAEPEPMREEEKMIPPTKPEIQAK 

APSSLSDAVPQRADHRWGTEDQLVKRVIEGS 

LSPKERTLLKEDPAYWFLSDENSLEYKYYKL 

KLAEMQRMSENLRGADQKPTSADCAVRAML 

YSRAVRNLKKKLLP\WQRRGLLRAQG\LRG\ 

WKARRAMTGTQTLLFLRAPGLKHHGRQAPG 

LSQAKPSLPDRNDAAKDCPPDPVGPSPQDPSL 

EASGPSPKPAGVDISEAPQTSSPCPSADIDMKT 

METAEKLARFVAQVGPEIEQFSIENSTDNPDL 

WFLHDQNSSAFKFYRKKVFELCPSICFTSSPH 

NLHTGGGDTTGSQESPVDLMEGEAEFEDEPP 

PREAELESPEVMPEEEDEDDEDGGEEAPAPG 

GAGKSEG STPADGLPGEAAEDDLAGAPALSQ 

ASSGTCFPRKRISSB^SLBCVGMIPAPKRVCLIQE 

PK.GECPPVGTVASSTVLGWWAVRVRRDRWR 

HFNPKEFCAPLQNVSRHSCFPW 


1120 


2470 


A 


9163 


124 


207 


PPRACRPCPRACPCPPT* KCSQPVSWPC 


1121 


2471 


A 


9166 


272 


523 


PMSSLQGCFY1EKCI1FKGIFLLUSNLIAF**EK 
V/CSHTTDSLKFIGKGWVGMVTHACNPGTLG 
G* GG WIA* VREFETSLGNM 


1122 


2472 


C 


9170 


442 


236 


MNRRRFLRPADCHSGMRGTENGACSEGESQI 
HCGAGGEGVQLVHWNQPENGCLQFDSTHIT 
FSKRQN+ 


1123 


2473 


A 


9171 


10 


423 


MVDRSPLLTSVIIFYLAIGAA1FEVLEEPHWKE 
AKKNYYTQKLHLLKEFPCLGQEGLDK1LEVV 
SDAAGQGVAITGNQTFNNWNWPNAM1FAAT 
VITTIGYGNVASKTPGGRLFCGFYGLFGVPFC 
LTWINALGKFFG 
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1124 


2474 


A 


9173 


3 


374 


GPSPSLLVLLPQEPGGTGTPVRAGAGAGMWL 
WEDQGGLLGPFSFIMLMLLLETROTVNACLL 
TGSLFVLLGVFSFEPVPSCRALQELKPRDRISA 
IAHRGGRHDPPENTLGAIR/QGS* ♦ WSNRR 


1125 


2475 


A 


9179 


704 


188 


ESSSGLLFQCFQGIHVQKLTLQARPTLFSWWL 

CSKPPKETGELENAESGGDGGRRGGKQDNV 

AWWRRM\QKG\DFPWDDEDFPQSGPFGGQA 

LPMGFFYLYFRDPGRErrWKHFVQYYLARGL 

VDRLEWNKQSVRVIPAPGTSSEVRGEFKAE 

YCRHKFISCKNWFYFFQ 


1126 


2476 


A 


9183 


153 


233 


MEYMAESTDRSPGHILCCECGVPISPN 


1127 


2477 


A 


9185 


1 


321 


LTGQLGS1LLRVFSKSRAGLGARKLKAYRTM 
EYMAESTDRSPGHILCCECGVPISPNPAQY\CV 
ACLRSSFHIYHCEPKLFIHPFSKTSSSAFITPSHY 
LTFFSTIS 


1128 


2478 


A 


9186 


183 


847 


VLKFLLLQTMDEQSQGMQGPPVPQFQPQKAL 

RPDMGYNTLANFRIEKKIGRGQ\FSEVYRAAC 

L\LDGVPVALKKVQEFDLMDAKARADCIKEID 

LLKQLNHPNVIKYYASFIEDNELNlVLELADA 

GDLSRMIKHFKKQKRLIPERTVWKYFVQLCS 

ALEHMHSRRVMHRDIKPANVFITATGVVKLG 

DLGLGRFFSSK.TTAAHSLVGTPYYMSPERIHD 

NG 


1129 


2479 


A 


9190 


1 


370 


GTSWKIPSAAVSESSPNGAAYASGLPCGVRG 
PPWAGLALLPSPTLMALLRRPTVSSDLDNIDT 
RATT\KJRVVATITRARIEDMRHSATALTRPD 
ATTAQIPKLPVTTVCNRRANPGIPPSVL 


1130 


2480 


A 


9194 


131 


487 


AYLKRLPVPESITGFARLTVSEWLRLLPFLGV 
LALLGYLAVRPFLPKKKQQKDSLINLKIQKEN 
PKWNEINIEDLCLTKAAYCRCWRSKTFPAC 
DGSHNKHNELTGDNVGPLILKKKE 


1131 


2481 


A 


9201 


184 


605 


KELVDEKSERGRAMDPVSQLASAGTFRVLKE 
PLAFLRALELLFAIFAFATCGGYSGGLRLSVD 
CVNKTESNLSIDIAFAYPFRLHQVTFEGVPTCE 
GKERHKLALIGDSSSSAEFFGTVAGFAFLYSL 
AATGVYIFFQNKY 


1132 


2482 


A 


9206 


1 


852 


GGGRAGAGSRDMGSTDSKLNFRKAV1QLTTK 

TQPVEATDDAFWDQFWADTATSVQDVFALV 

PAAEIRAVREESPSNLATLCYKAVEKLVQGA 

E S GCH SEKEKQI VLNC SRLLTRVLP YIFEDPD 

WRGFFWSTVPGAGRGGQGEEDDEHARPLAE 

SLLLAIADLLFCPDFTVQSHRRSTVDSAEDVH 

SLDSCEYIWEAGVGFAHSPQPNYIHDMNRME 

LLKLLLTCF SEAM YLPP APES WQH/RTHWFS S 

FVSSENRHALPLFTSLLNTVCAYDPVEYGIPY 

NHLY 


1133 


2483 


A 


9208 


1165 


1463 


GPRARVQGFSGADIVKFMALGSNtYLVLTLJV 
AKVLRGAEPCCGPLKNRVLRPCPLP/VPLPPP 
HPQPSRGNPVGCLPTYKWYKLLSWPLHSNS 
NVYrlV 


1134 


2484 


A 


9210 


66 


1586 


MAGAGPKRRALSAPVAEEKEEAREKIMAAK 

RADGAAPAGEGEGVTLQGNITLLKGVAVIW 

AIMGSGIFVTPTGVLKEAGSPGLALWWAAC 

GVFSIVGALCYAELGTTISKSGGDYAYMLDV 

YGSLPAFLKLWIELLIIRPSSQYIVALWATYL 

LKPLFPTCPVPEEAAKLVACLCVLLLTAVNC 

YSVKAATRVQDAFAAAKLLALALIILLGFVQ1 

GKGDVSNLDPNFSFEGTKLDVGNIVLALYSG 

LFAYGGWNYLNFVTEEMINPYRNLPLAIIISLP 
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I VTL V YVLTNL AYFTTLSTEQMLS SEAV A VDF 

GNYHLGVMSWUPVFVGLSCFGSVNGSLFTSS 

RLFFVGSREGHLPSILSMIHPQLLTPVPSLVFT 

CVMTIJ^AFSKDIFSVINFFSFFNWLCV ALAD 

GNflWLRHRKJPELERPIKVNI^PV^ 

LIAVSFWKTTPWSVASDFTIILSGLPVYFFGV 

WWKNKPKWAPPGHLSPRPSCVRSSCMVVPQ 


1135 


2485 


A 


9216 


40 


410 


RDRLPPAYFCRPWCWTALDVG\SPESQEM 
DLVAFEDVAVNFTQEEWSLLDPSQKNLYREV 
MQETLRNLASIGEKWKDQNIEDQYKNPRNNL 
RSLLGERVDENTEENHCGETSSQIPDDTLNK 


1136 


2486 


A 


9223 


3 


983 


RRRRRSRYRRCSRFPRPGPLAVSMPHAFKPG 

DLVFAKMKGYPHWPARIDDIADGAVKPPFN 

KYPIFFFGTHETAFLGPKJDLFPYDKCKDKYGK 

PNKRKGFNEGLWEIQNNPHASYS APPPVS SSD 

SEAPEANPADGSDADEDDEGVRGVMAVTAVT 

ATAASDRMESDSDSDKSSDNSGLKRKTPALK 

MSVSKRARKASSDLDQASVSPSEEENSESSSE 

SEKTSDQDFTPEKKAAVRAPRRGPLGGRKXK 

APSASDSDSKADSDGAKPEPVAMARSASSSSS 

SSSSSDSDVSVKKPPRGRKPAEKPLPKPRGRK 

PKPERPPSSSSSD 


1137 


2487 


A 


9229 


21 


239 


LFPRLECRDPVTVNCTLNLPGSKNAPTTASQV 
GSTWNYRGGLPHPTNFFVKTGFRCSQAGLKL 
RGSREPPAWA 


1138 


2488 


A 


9231 


1664 


2 


TRSVGVNTCEVGWTEPECLGPCEPGTSVNL 

EGIVWHETEEGVLVVNVTWRNKTYVGTLLD 

CTKHDWAPPRFCESPTSDLEMRGGRGRGKR 

ARSAAAAPGSEASFTESRGLQNKNRGGANGK 

GRRGSLN ASGRRTPPNC AAEDEKASPS STNKR 

KNKPPMELDLNS S SEDNKPGKRVRTN SRSTP 

TTPQGKPETTFLDQGCSSPVL1DCPHPNCNKK 

YKHINGLRYHQAHAHLDPENKLEFEPDSEDK 

ISDCEEGLSNVALECSEPSTSVSAYDQLKAPA 

SPGAGNPPGTPKGKRELMSNGPGSHGAKAGK 

NSGKKKGLNNELNNLPVISNMTAALDSCSAA 

DGSIAAEMPKLEAEGLIDKKNLGDKEKGKK 

ANNCKTDKN\PSKLKSARP1APAPAPTPPQLIA 

IPTATFTTTTTGTIPGLPSLTTTVVQATPKSPPL 

KPIQPKPTIMGEPITVNPALVSLKDKKKKEKR 

KLKDKEGKETG SPKMD AKLGKLEDSKG ASK 

DLPGHFLKDHLNKNEGLANGLSESQESRMAS 

IKAEADKVYTFTDNAPSPSIGS 


1139 


2489 


A 


9234 


207 


443 


TRRGQPWRRRAAAAGHJPGREAAACLPSC/AS 

VTAAVSGLLVGYELGIISGALLQIKTLLALSC 

HEQEMGVSSLVIGALL 


1140 


2490 


A 


9238 


248 


328 


MAQGNNYGQTSNGVADESPNMLVYRKV 


1141 


2491 


A 


9242 


2 


535 


F VEAA VKMLG SL VLRRKAL APRLLLRLLRSP 

TLRGHGGASGRNVTTGSLGEPQWLRVATGG 

RPGTSPALFSGRGAATGGRQGGRFDTKCLAA 

ATWGRLPGPEETLPGQDSWNGVPSRAGLGMV 

WPWAAALWHCYSKSPSNKDAALLEAARAQ 

\NMQEVSRNRCALLHSAAVQEYGYGN 


1142 


2492 


A 


9245 


157 


466 


HLCFWFFVGLFLPEQQIMLFATLLRMAQGCD 
FALGNDFLNITTKAQA/TKEKLDKJLDFIKIKTC 
CTSMDAIEKTEPLTKWTKAFVSHVSYKRLLF 
GICKEYSRQ 


U43 


2493 


A 


9247 


264 


115 


GLPQQTSTIQPPGTPDGARDFTSTIQPPGAPDG 
ARDSTSIIRMGPEIPPP 
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D=Aspartic Acid, E^Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine,N=Asparagine ) P=Proline, 
Q=GIutamine, R^Arginine, S=Serine, 
T^Threoninc, V=Valine, W«Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
possible nucleotide deletion, ^possible 
nucleotide insertion 


1144 


2494 


A 


9260 


1 


401 


KKWGRLSEMSFSLNKrLPANTTSSPVT\DCGP 
SLGLAAGIPLLVATALLVALLFTLIHRRRSSIE 
AMEESDRPCEISEIDDNPKISENPRRSPTHEKN 
TMGAQEAHIYVKTVAGSEEPVHDRYRPTIEM 
ERRR 


1145 


2495 


A 


9264 


175 


411 


METIWIYQFRLIEIGDSTVGKSCLLHRFTQGRF 
PGLRSPACDPTVGVDFFSRLLEIEPGKRIKLLL 
WDTAGQERFTSIT 


1146 


2496 


A 


9277 


592 


814 


MFTYLEGREGIKSQPKMEPHSVTXRLECSGMI 

SAHCSLNLPGTSDSPASASRA^AGTTGMRHHA 

WLIFAFLVETGF 


1147 


2497 


A 


9279 


1255 


2 


FRRGRRGEEEKEEEEEEEEGWVNGMENSHPP 

HHHHQQPPPQPGPSGERRNHHWRSYKLMIDP 

ALKKGHHKLYRYTXjQHF SLAMS SNRPVEIVE 

DPRWGIWTKNKE\LELSWKFKIDEFYVDQV 

PPKQVTFAKLNDNIRENFLRDMCKKYGEVEE 

VEILYNPKTKKHLGIAKVVFATVRGAKDAVQ 

HLHSTS VMGNIII IVELDTKGETRMRF YEL\L V 

TGRYTPQTLPVGELDAVSPIVNETLQLSDALK 

RLKDGGLSAGCGSGSSSVTPNSGGTPFSQDTA 

YSSCRLDTPNSYG/QGTPLTPRLGTPFSQDSSY 

SSRQPTPSYLFSQDPAVTFKARRHESKFTDAY 

NRRHEHHYVHNSPAVTAVAGATAAFRGSSD 

LPFGTVGGTGGSSGPPFKAQPQDSATFAHTPP 

PAQATPAPGFR 


1148 


2498 


A 


9302 


1026 


6 


1ASIQNADTMPGVGLLVSHFSTLVSRQRCPNY 

ADPQNLTD V S IFLLLEVSGDPELQP VL AGLFL 

SMCLVT.VLGNLLIILAISPDSHLHTPMYFFFSN 

LSLPDV\GFTSTTVPK\MIVDI\QSRSRV1SYAG 

CLTQKSLFAIFGGTEEVNMLLSVMAYDRFVAI 

CHPLYHSAIMNPCFCAFLVLLSFFFLSLLDSQL 

HSWTVLQFTIIKNVEISNFVCDPSQLLKFACSD 

SIINSIFIYFHKI)PERQLVLAGLFLSMCLVTVL 

GNLIIILDVSPDSHLPTPMYFFLSNLSLPDIGFT 

STTVPKMIVDIQSHGRVIFYAGCLTQMSLFAIF 

GGMEERHAPECDGL 


1149 


2499 


A 


9303 


1 


699 


MASQEKDIFIGWGTIHLFRKPQRSFFGKLLRE 
FRLVAADRSMGRYMLFGVINLICTGFLLMWC 
SSTNSIALT\SYTYLTIFDLFSLMTCLISYWVTL 
RKPSPVYSFGFERLEVLAVFASTVLAQLGALF 
ILKESAERFLEQPEIHTGRLLVGTFVALCFNLF 
TMLSIRNKPFAYVSEAASTSWLQEHVADLSR 
SLCGIIPGLSS1FLPRMNPFVLIDLAGAFALCIT 
YMLIEI 


1150 


2500 


A 


9308 


797 


693 


DRSTSVTRAGVQWCSLGSLQPRTPGLLRSSCL 
SLP 


1151 


2501 


A 


9309 


205 


406 


VAIKELPVLWKWSKPTRXTAKEPPQTQQRAG 
SKTAAPPCQWSRMASEGPNIPCPGARHSDKQ 
FUCTI 


1152 


2502 


A 


9314 


913 


504 


KPSPL1TFPAV VLFPSAVLNL VK1 r 5>br PQ Vb V 
QGPLCGPRKGRLAVTIPFFGLS/LPKYMDHRR 
PPPHR\EIFFVFLAETGFHRASQAGPDLPTS/S/I 
PPTSA/FPKCWEYRSEPQCLPGCLSFSGILLDL 
GTNVSLRAA 


1153 


2503 


A 


9315 


392 


! 


HPHRPRPGFRSPARSSRPCPVLTSLLPPFPSPSP 
PADDLVKAGRDRKDPQVR/ERRLRPNPGRLG 
GPRVPRPARARS/CHQPRLTRVCPRSPPPEARA 
PAPAAPARGRGAPKRNRPRTDTRAPRGSSAR 
PGNS 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 
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09/496 
914 
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beginning 

nucleotide 

location 

correspond] 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine 0=Cystcine, 
D^Aspartic Acid, E=<31utamic Acid, 
F-Phenylalanine, OOlycine, H=Histidine f 
l=lsoleucine, K=Lysine, J>Leucine, 
M=Methionine, N=Asparagine, P^Proline, 
Q=Glutamine, RpArginine, S^Serine, 
T«Thrconine, V»Valine, W-Tryptophan, 
Y-Tyrosine, X=Unknown, *~Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 


1154 


2504 


A 


9321 


331 


433 


MPC1/QAQYGTPAPSPGPRDHSASDPLTPEFJK 
PT 


1155 


2505 


A 


9324 


180 


275 


MEEPQSDPSVEPPLSQETFSDLWKLLSENNVL 


1156 


2506 


A . 


9326 


383 


619 


MISPSRTEGDPLPLFP/EGEGQEVRGFGGGPAK 

EAAQRHCRASVSILRMRJRPGQGSSRPARVPL 

RGPDSHRLREFPPSFP 


1157 


2507 


A 


9327 


152 


292 


YERRGRSQGGGSHPAGAQPGGRAIGAGWQS 
KEPLWEGLQRSGSFLPG 


1158 


2508 


A 


9328 


1 


430 


QELKQGPNPLAPSPSAPSTSAGLGDCNHRVD 

LSKTFSVSSALAMLQERRCLYWLTDSRCFL 

VCMCFLTFIQALMVSGYLSSVnTIERRYSLKS 

SESGLLVSCFDIGNLWWFVSYFRGRRRRP/ 

RVAAVGGLLDLEGGEMI 


1159 


2509 


A 


9334 


108 


383 


KGNQVNGNGNQLKRKHESMCPVSLTQNTVR 
LMEAGLPQKQAERADELFEAGLVIYVKLDER 
VLN ALWSS VGLQ WFKESDLSHLRLLE1 SFR 


1160 


2510 


A 


9338 


2 


430 


FVGRPRGLSDRLEDLFLAGFRVGERLRTAAM 
KRYVRILLLGEGAEHVADPVPGGRGVPRGEA 
DHTDQELREEIHKANVERVVHDVSQEATIEKI 
RTKWIPLV/RWGDHA/EGPVGDCSYLPSGRSM 
EAELPIMSQLTEIETCVEC 


U61 


2511 


A 


9341 


1 


390 


NSRVDDFVAPGLSEAGKLLGLEFPERQRLAA 
AVG/CSPMSGVTSMSAPFFLGKI1DAIYTNPTV 
D YSDNLTRLCLGL SG VFLCG AAAN AIRVYLM 
QTSRQRWKRLRTSLFSSILGQEVAFSDKAGT 
GEU 


1162 


2512 


A 


9343 


84 


837 


QGRFRAFCWQRDFLQPPGMRLSALLALASKV 

TLPPHYRYGMSPPGSVADKRKNPPWIRRRPV 

VVEPISDEDWYLFCGDTVEILEGKDAGKQGK 

VVQVIRQRNWVWGGLNTHYRYIGKTMDYR 

GTMIP SEAPLLHRQ VKL VDPMDRKPTE1E WR 

FTEAGERVRVSTRSGRUPKPEFPRADGIVPET 

WIDGPKDTSVEDALERTYVPCLKTLQEEVME 

AMGDCETRXNTRRSIGIEPGAEQLLPNFCPSLE 

G 


1163 


2513 


A . 


9346 


967 


616 


DSLALSPRLECSGAISAHCNLTPPGFTPFSCLS 
LPSSWAYRCASPHPDNEFVFLVESGFHHVGQ 
AGLKLLISSDPPTSA/FPKCWDYRRD\SSAPAT 
FSSYQRNNPDLILNDTIMFNIK 


1164 


2514 


A 


9347 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTI 

HGGWRHHRDHTAIDEWDFNPSKFLnTCLLL 

FSVLLPLRLDGIIQWSYWAVFAPIWLWKLLV 

VAGASVGAGVWARNPRYRTEGEACVEFKA 

MLIAVGmLLLLMFEVLVCDRVERGTHFWLL 

VFMPLFFVSPVSVAACVWGFRHDRSLELEILC 

SVN1LQFTFIALKLDRTIHWPWLVVFVPLW1LM 

SFLCLWLYYTVWSLLFLRSLDWAEQRRTH 

VTMAISW1TIVVPLLTFEVLLVHRLDGHNTFS 

YVSIFVPLWLSLLTLMATTFRRKGGNHWWF 

AIRRDF/CQDQLPQPTGKPPPPPLTDHHGEKA 

LPLQwKDRGSWPAoRGSrRLL 


1165 


2515 


A 


9362 


547 


991 


DVSIGPPLLRRPCSGREQTRSLSFPSDPESSFSP 

VPEGVRLADGPGHCKGRVEVKHQNQWYTV 

CQTGWSLRAAKWCRQLRCGRAVLT^QKRC 

TKHAYGRKPIWLSQMACSGPEPTLHDCPFRP 

LGEDTLFHVEYTSVHGRERLSAKD 


1166 


2516 


A 


9363 


201 


387 


PPILRWTPPSGKNFFFFFFFESEFY/SSPRVECS 
GAISAHLAHCNLCLPGSSDSPASAFQVAS 


1167 


2517 | A 


9368 


707 


1087 


AVLTPCLSPCSPSR1PRP\SRPYPGRRSLSHTPP 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=<3iutamic Acid ?i 
F=Phenylalanine, G=Giycine, H=Histidine, 
I=Isoieucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparaginc, P=Proline, 
Q=Glutamine, R«Arginine, S^Serinc, 
T-Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














PRPLILYAPAFVRPAGTAFIPHSHPPPPDLLRPT 
ATPA/ITCPSLPPPPRPLHPTQPSTALLPDPPPW 
PLPFPPPSS/RPPRPDCSTSYSPTFPPPT 


1168 


2518 


A 


9375 


511 


15 


MMLSEETSAVRPQKQTRFNGAKLVWMLKGS 

PITVTSAVnVlMU^MM/IFSPWLATHDPNAID 

LTARLLPPSAAHWFGTDEVGRDLFSRVLVGS 

QQSILAGLVWATTGMIGSPLECLFGELGGRA 

DAIFMRVMDIMRSAPSLVLTMEKTAALGPSL 

FNAMQASSEH 


1169 


2519 


A 


9377 


42 


410 


GNGRVAPRDPGAVASAEPGLTTHDSGVNPN 
NSARRMEAMASGSNWLSGVNVVLVMAYWS 
LVFVLLFIFAKRQIMRFAMKSLRGPHGPVOH 
NAPKDLKEEIDILLSRVHNIKYEP\HLLADDDA 


1170 


2520 


A 


9378 


302 


1303 


GVSGFSASVLRQRRMEDELEPSLRPRTQIQGR 

ILLLTICAAG1GGTFQFGYNLSIINAPTLHIQEF 

TOETWQARTGEPLPDHLVLLMWSLIVSLYPL 

GGLFGALLAGPLAITLGRKKSLLWNNIFWS 

AAILFGFSRKAGSFEMIMLGRLASWGVNAGV 

SMNIQP\MLPGGESAPKELRGAVAMSSAIFTA 

LGIVMGQWGLSTTAATGLRGLAAGELEELEE 

ERAACQGCRARRPWELFQHRALRRQVTSLV 

VLGSAMELCGNDSVYAYASSVFRKAGVPEA 

KIQYAIIGTGSCELLTAVVSVSLEGALPPPAL 

WGGTPRSFALNQFTLQKKKK 


1171 


2521 


A 


9381 


2 


412 


RGPASAQEDERARTAPLERVRARGRMTTSSA 
LFPSLLPCSWSTSNKYLAEFRAGKMSLKGTTE 
TPDKRKGLAYAQQTDDSLIHFCWKDRTSGNV 
EDDLIIFPDDCEFKRLPQCPNGRVYVLKFKAG 
SKRLFFWMQEP 


1172 


2522 


A 


9384 


20 


355 


GWNGRSTEASPAAEAPHVPHKET\KAAMGTQ 
CTHGGKVRPDPHDMLTTVVHKDCLFVLCHSL 
LQLCAIMISDYLKSSIYTVEKRLGLFRPTSGLL 
ASFNEVGNTALIVLESY 


1173 


2523 


A 


9393 


430 


87 


LCQCIVPGQQKETFSLNPSSATVRFYL*LSLQ 
QRKEIX}*IIL*YHLNKDCLrnFMSAITLYMKI* 
KIFVLFDFNIMFETPFYII+FIFLFSQNLKRIRQV 
IRPPISFSKLINNGP 


1174 


2524 


A ' 


9397 


77 _ 


374 


ERLEIGRLGGERGSGPASCLRVIDVSGMWDQ 
RLVKLALLQLLRAFYGIKVKGVRVHRDCGTF 
ESSSTLIRVS*FGVPCNA1jVHFGVTHF ,> YILDF 
LGML 


1175 


2525 


A 


9399 


66 


397 


HESSRADRDKMDTRGSTYTDADPVNKSGGT 
AKMNKWSKGKVRDKLNNLVLFDTATYDKL 
CKEVPNYKLITLAVVSERLKIPGSLARAALHE 
LLSRGLI*LVIQH1AQVIY 


1176 


2526 


A 


9408 


2 


299 


LDLTHVLSLSISLTVTILGTTFGMVIPLLDWY 
GERGYAQNGDF*DAQLDDYSFSCYSHAQVN 
GAPNSLTRA YDDP* VKISGLECQKVGALVE V 
KCLNL 


1177 


2527 


A 


9416 


2 


402 


CNFLRSSRIRVHSTPAASTMPPKVDPNEIKW 
YLRCTGGEVRATSALAPKIGPLGLSSIKVGVD 
FV*ATGDWNVLHSVILTIRILLSHIFVVPPFFCF 
DHLIAFWDLQSLIFLHVtFSLFITLLLFCFFSIF 


1178 


2528 


A 


9419 


142 


426 


TPLFDLWPRVVLSWLETVLTSLRTRRAASGPP 
ACRIMPTTVDDVLEHG GEVHFLQKQML YLL 
ALI* DTFAPIYVGIVFLGFTPDHRCRSPGVAEL 


1179 


2529 


A 


9420 


1450 


1655 


LSSAGTKMNLN*KNYWPGASAHACNPSTLG 

GQSRCITRSGDRDHPG+HGETPSVLKIQKISRA 

WWRAP 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K-Lysine, L-Leucine, 
M^Methioninc, N=Asparaginc, P=Proline, 
Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *= 3 Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 


1 loU 




A 




I/O 


375 


HRPQl" 110*0 WKPRT*PQGK* GRLSSEISPASPP 
SRFSRSTKPWPKADPPARQKLTGVLHAPLLK 
L 


1181 


2531 


A 


9436 


2 


274 


P1AASLRMY NLQP YIEKNLiCTAFATMVETVP 
IARTILDRLTGIPHGYCFVE*ADWATADKCVH 
IYNGKPLPGATPLLSLQLHQLAHLGS 


1182 


2532 


A 


9442 


3 


240 


VDKCSSBCSIVLSEYCPHCMCSLSTDPKPFGQL 

SMILK*MGAGDEKISAMGKARVDHRELYLGL 

LYPTEDYKLTFRARH 


1183 


2533 


A 


9444 


384 


3 


LKDFQP WALHD WPLFCCCTFLLFL VLECFTR 
KGCSGWAPWLSLQCQHFGRPRWADHLRSGV 
RDQPGQYSKTTFLPKIQKLAGHSGAHL* S*UL 
ERMRWKNRLNPGGRSCSEPRWHHCTPGWAT 
ERG 


1 1 HA 

llo4 


2534 


A 


9462 


391 


655 


LSGFKSLMPKIPLQYIYVRVRTTWSFCLPLDG 
RKLMLS*YSK*LT*KYNILPEYSRMTLPPGMV 
IHTCNPSTLGGRAGW1V*AQEFET 


1185 


2535 


A 


9467 


215 


566 


RCPMWQGQASRMDPAKAKDREASTCCSLA 
WWWGWECWVRALKLSSGPAGPLACWVAK 
KKSLSLSGPVYPSEKGAGLYVF*DRVSLCHPG 
WSAWQFWLTAASNSCFSLLSSWDYRCA 


1186 


2536 


A 1 


9468 


275 


452 


HIPQLHTKTHYVPTRMVNKI*QIDNSKPWQR 
GG*TGILTHCW*ESBCLVQPLWKIVWHYQ 


1187 


2537 


A 


9469 


388 


3 


EVAPGPSQILPRRVTDGGDRP0FSLPGPRLPQ 
SSRGAEPCLSNCIHSPAPRKQRMGDSDQ*STP 
NPASPHPEAPQEPWDSASGSVGSFSLGRGAK 
ASS* VPGKGRGPRQGSELLAET1LELFLALAN 
S 


1188 


2538 


A 


9471 


124 


397 


TMDKKNRHGNSLDMASEIHMTGPMCLIENTT 
GRLMANPEALKTLSAITQPMVEEAIAGLYRAC 
*FYLTNNLAGMKKGLCLGSTEQAHTIGI 


1189 


2539 


A 


9480 


584 


769 


GHVQSQHFGRPRRADHLRSGDRDHPG'HDET 
PSLliCIQKISWAWWRAPVVPATWEAEAEEW 
R 


1190 


2540 


A 


9483 


463 


86 


VTVGLTLLLRGAPRFTAG*PPSGGGPPLAPLL 
PRQHCTLQTHRHLHPEAP VKV* KT* RLFPGLR 
GASSCRRRRCNPVLAARKAGSPRSHSTRENC 
RRSRCPDTAHRRRRRGRRRNPSCVRSPRWR 


1191 


2541 


A 


9489 


1 


411 


LADALCLSAAATGAVRPGARAQPSTRRRLSP 
SVRVCCRAAAASNLLYSSCLQRHSERASEEG 
ERGSLSAKCCSLVLRGGCSSSNSHSFRRIT*EI 
MAAFVLLSYEQRPLKRPRLGPPDVYPPDPKQ 
KEEELTAVNVK 






A 


y^y / 


389 


161 


VSFLSMSSGHCIRSTRGSKMVSWSV1AKIQEI* 

CEEDERKMAREFLAEFMSTYVMMNIHMIVE 

KDTYSDHEEINTS 


1193 


2543 


A 


9509 


186 


1 


IAKSQ*KRWQRSGAMETLKHGWWECKLVQF 
FGKTF VNVN* S*TYVYPCDiaiLLLGL YPTEM 


1194 


2544 


A 


9512 


58 


433 


PLQRSKCLTLRCLRAKPWAWSQSPRACSSAL 
LKSSRSRASSLNVQCILQSNPQGHQRI*KQKA 
b oivuv^^r KK ivbrirr MLK.TLNKLRIEGT* LKI 
RRAIYDNPTANI1VEGQKLEAFPLRTGTRQ 


1195 


2545 


A 


9515 


595 


1223 


GHGAPSFQTQVPRTP*ASWPVVPAASESAPAP 

AGGGASLPVAAGSCAAAPHTEPGAPQHLLDC 

PCPLCLARPPRRPLPDTCYGPGSGRSASLAEPP 

LPRCSCAPLRSASAPQVS*CV*AVNLLPHNL* 

PLHLLLHD+EKAWGFLFSSASHCFQGQICLLP 

APGSGPCGATARPSRGGRAGGSRARRPEPPGP 

GTRRTPSGCQNPAASGG 
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seq- 
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seq- 
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SJl pCpilQC 

sequence 


Amino acid sequence (A— Alanine C— Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=»Phenylalanine, G^Glycine, H=Histidine, 
i—iso leucine, jv— Lysine, l^jlcuciiic, 
M^Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Scrine, 

j — i nrcuumc, v v tunic, w i ijrpiupiioii, 

Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, V=possible 

mi M<*nri rte inc(*T+irvn 


1196 


2546 


A 


9518 


229 


468 


RSPTATPAPHAMGPGAPFARGGRPLPLLGAM 

APPVAPftWTYF WTPVT PP TKJ^P P TPT-TT **PPWA 

GYIGALFPMSGGWPGGQ 






A 

A 






A A St 


HAMRHLTGNTSMAIRFL*ADSRFQVQRARYE 
AFNWKYKYG Y* IPVDMLC 


1198 


2548 


A 


9524 


204 


1 


KNKKTTKCLSIVTLNISGPNQ*NKRHRVAEW1 
VKQEPNICHL* ETHFPFRDTYRLKEREQKKRK 
SSYS 


1199 


2549 


A 


9546 


1785 


1943 


GGRFKESKLTNAGWQRNSFFIGPPKSIPWAA 
Y'v^KulAjJSlNrlJV irlLlNKrVvji A 


1200 


2550 


A 


9548 


186 


1 


VNAEKEF+KJQHYFMTKSQNKLHIEHTYLKPI 
KAIYDKWTSDIMLNLQKL*AFFLRV1VRQI 


1201 


2551 


A 


9549 


591 


2 


SSVVEFPRGPRSSLPPLDSTFPCGSSPNWTGGC 
GSCPSGE*LVSPGSEQRKKYSNSNVIMHETSQ 
i H V QrlLA J r JMUKbJb Al 1 bVDUAlKJsXVyLbo 
KEKJWTQEMLLQVNDQSLRLLDIESQEELEDF 
PLPTVQRSQTVLNQLRYPSVLLLVCQDSEQSK 

PT^VTTPTTUrTVRVP A PT VHPVUPQAT TTiPPT CiV 

AMRP 


1202 


2552 


A 


9552 


428 


1 


KYGNEGHWSRQCPNPGKPIRPCPLCRGPHWK 
LDCERPPQGPLPSLPELAKTSYSDLTGLATED 

W Or U^MIJ A 1 liAdorvlKv 1 LiVl V A.vji\Jr Vrr 
LI*YRATYSALPNFSGPTQSSQVSWGIDGQV 
SKPRATPPLFCSLHTF . 


1203 


2553 


A 


9568 


517 


738 


RRKFERKQKQ*RYREGKQYRQRDKMKEWG 

P VP VT> P P P V/TPP PPT? VKvTP UP PP V/"iP O fiAD r\ 

TMEN WRVERLTEKER 


1204 


2554 


A 


9573 


83 


415 


EDKRLRLVDGDSRCAGRV* I YHDGF WGTICD 
DGWDLSDAHVVCQKLGCGVAFNATVSAHFG 
EGSGPIWLDDLNCTGTESHLWQCPSRGWGQ 


1205 


2555 


.A 


9577 


64 


424 


ARGSCFTRPRTANGRMGETKDAPQMLVTFK 
DVA VTFFREEWRQLVL VHRTLYR+ GMLETC 
GLIX)TLRHNWQPDVVHLLYHGTQLLrVKRE 
VSHSPCAGDMRELFTREATLTPHPYNNGA 


1206 


2556 


A 


9584 


JO 


476 


SNHTPSSPRLKP*TASSQRNLGQILNMFLTAV 

XTDAPT CTPCWni PT WQTlfVT Tn-"MW\/fPPPP V 

GLPYKHL1THHQEPPHRYLISTYDDHYNRHG 
YNPGLPPLRTWNGQKLLWL 


1207 


2557 


A 


9586 


2 


412 


LRSSPAALLRALC1TTVTGTALALRSRVATTN 
PDGCRNVLRPKYYRLCDKAESWGIALETVPT 

frVAVTSWATMT TVT TT VrKrTnriYNRRmCT P 
TH1XCLL*EKGIFGLTFAFIIGLDGSTGPTRFFL 
FGTXFSICFS 


1208 


2558 


A 


9597 


122 


3 


1KNYWPGMVAHACNPSPLGGRGRWIA*AQK 
FADAWADAW 


1209 


2559 


A 


yoll 






vcr DXT\AirrM t xTNTTiifv ArM>t?trPTJCct?*rcTTDV 
fwbLKJN VWUiXMlN i WRAUKJrrUriooKi o J IKis. 

GDPGPTFSKMSIWTSGRTSSSYRHDEKRNIYO 

RIRDHDLLDKRKTYTALKAGEDRAILLGLAM 

MVCSIMM* FLLGITLLRS YMQSVWTRESQCT 

LLNASITETFNC 


1210 


2560 


A 


9618 


384 


2 


SLHDMLMLAEQQQKQKWAVNTQNTAWSNA 
DSKFGQRILEKMEWSKGRGLGVQEQGGPDDI 
KVQVK>PNDLGLQATDN f NEANWIAHQDDFNW 
LLAELNTCQRQETADS * * * WSPKNSHVGKDS 
GELSAK 


1211 


2563 


A 


9620 


316 


610 


QjECHPGGGQLGRSPQEDSRFHNKASSGVSRVR 
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LGRAWWLTPVIPTLWEAKAGGSPE*D*AGRG 
GSRL»SQHFGRPRRVDHLRSAVQDQPGQHGE 
TPSIXKIQKIN*VWGKRL*SSYSEAEAGESL 


1212 


2562 


A 


9623 


297 


344 


QFPVDGDYQKIEKITQLFQAQNLSLCLAMTR 
TREL*KGGGKGRHE*AVVPFLKKGGYGVKAP 
AILNTSNCT* CF*ETKMLSDDPKACVFE VSSA 
DL*NTSFGVTR 


1213 


2563 


A 


9624 


2 


356 


AELSLASTACGRNTSGDSLPDYDRAPISSPLA 
TSGTILSAISCLWDLPTPVLRVGLSCQPSMSSQ 
IPRMYSTDVEAAVNSLEDLYLQAYYAYLCVG 
LYFHRDDMALEGVSRFL*ELAE 


1214 


2564 


A 


9634 


776 


912 


SLSRWVRAKL*VPYNQENCLNPRGGGCSEPR 
SHYCTPAWATEKDS 


1215 


2565 


A 


9636 


220 


426 


KPGNFAVSSEY*DrrSGQLKTAVRG*IEMTST 
EENFGEKLHDIGFGNGFLDKT* KAQ ATKAKI 
DK 


1216 


2566 


A 


9637 


391 


76 


CFLEDGCTQAS * AEEAAVSPSMAEEEQGSTSC 
RERRSIRFKMKNHSPDDTIKENVTISNIRTRKI 
NHLPETERNLLEHGLMYIRLNAAFCSLVAHS 
LFGFILKAT 


1217 


2567 


A 


9655 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKV 

EEHHLQPVQVLQTLLHSATAGTGCRRPARPP 

PAPPTPTPWRSRQSGKQSERAS*LKGRGRYGL 

GALGGRGGRALGGSRWPPPLPGETLFSGCKH 

RRRRRGSDAAPGEEAGT 


1218 


2568 


A 


9658 


3 


405 


HASARALLSPNLSPNNKMAISGGPVLGFFIIA 

VLMSAQEPWAIKEEHVIIQAEFYLNPDQSGEF 

MLDFEGEDTFHGDMAKKETVWRLE*LARLD 

NFEAQRALANIAADQAALEIMDMGSDYTLIP 

NVPPKVTVL 


1219 


2569 


A 


9662 


3 


284 


PDWTEKRKMQDTGSILJLHWFGFGYAALVA 
YGGIIGYVKAGSVPSLAAGLLFGSLSGLGAYQ 
LSQDPRNVWVFLATSGTLAGIMGMRFYHSG 
KL 


1220 


2570 


A 


9669 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSA 

PGNTSLCTRDYKITQVLFPLLYTVLFFVGLITN 

GLAMRIFFQIRSKSNFnFLKNTVISDLLMILTF 

PFKIl^DAKLGTGPLRTFVCQVTSVIFYFTMYI 

SISFLGLITIDRYQKTTRPFKTSNPKNLLGAKIL 

K 


1221 


2571 


A 


9676 


164 


562 


KERDSSTFSAAMTTMQGMEQAMPGAGPGVP 
QLGNMAVIHSHLWKGLQEKPLKGEPKVLGV 
VQILTALMSLSMGITMMCMASNTYGSNPISV 
YIGYnWGSVMFHSGSLSIAAGIRTTKGLVRG 
SLGMNITSS 


1222 


2572 


A 


9688 


43 


412 


VAKMVKCCSAIGCASRCLPNSKLKGLTFHVF 
PTDENIKRK\VVLAMKRLDVNAAGI\VEPKKG 
DVLCSRHFKKTDFDRSAPNIKLKPGV1PSIFDS 
PYHLQGKREKLHCRKNFTLKTVPATNYNH 


1223 


2573 


A 


9696 


308 


564 


RTSMGILYSEPJCQAAYQNDFGQVWRWVKE 
DSSYANV QDGFNGDTPLICACRRGHVRTVSFL 
LKXECLCQPQKPERENLLALCCE 


1224 


2574 


A 


9700 


3 


632 


DAWASGGELGSLFDHHVQRAVCDTRAKYRE 

GRRPRAVKVYTINLESQYLUQGVPAVGVMK 

ELVERFALYGAIEQYNALDEYPAEDFTEVYLI 

KFMNLQSARTAKRKMDEQSFFGGLLHVCYA 

PEFETVEETRKKLQMRKAYVVKTTENKDHY 

VTKKKLVTEHKDTEDFRQDFHSEMSGFCKA 

ALNTSAGNSNPYLPYSCELPLCYFSSK 
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1225 


2575 


A 


9710 


1 


163 


RSGCVLRMTEWETGAPAVAETPDIKLFGKWS 
TDDVHINDISLQDYIAGVRLILL 


1226 


2576 


A 


9713 


82 


492 


QGLPSFLPAFOPSGSWLGPAPTLGSSCNTVDT 

ICHGYSEIRPLFYLSFCDLLLGLCWLTETLLYG 

ASVANKDUCYNLQAVGQIFYISSFLYTVNYI 

WYLYTELRMKHTQSGQSTSPLVIDYTCRVCQ 

MAFVFSSLI 


1227 


2577 


A 


9720 


3 


416 


GKWKRTQVPIXGEECADMDLARKEFLRGNG 
LAAGKMNISIDLDTNYAELVLNVGRVTLGEN 
NRKKMKDCQLRXQQNENVSRAVCALLNSGG 
GVIKAEVENKGYSYKKDGIGLDLENSFSNML 
PFVPNFLDFMQNGNYF 


1228 


2578 


A 


9723 


278 


411 


EASSSNTVASNVADKTDPHSMNSRVHGNLN 
TLVLQKSDVEAVF 


1229 


2579 


A 


9725 


121 


902 


LFAMSGFENLNTDFYQTSYSIDDQSQQSYDY 

GGSGGPYSKQYAGYDYSQQGRFVPPDMMQP 

QQPYTGQIYQPTQAYTPASPQPFYGNNFEDEP 

PLLEELGINFDH1WQKTLTVLHPLKVADGSIM 

NETDLAGPMVFCLAFGATLLLAGKIQFGYVY 

GISAIGCLGMFCLLNLMSMTGVSFGCVASVL 

GYCLLPMILLSSFAVIFSLQGMVGIILTAGHG 

WCSFSASKIFISALAMEGQQLLVAYPCALLYG 

VFALISVF 


1230 


2580 


A 


9739 


11 


247 


TFVLNMNTPJCEEFQDWPIVRiAAHLPDLIVYG 
HFSPERPFMDYFDGVLMFVDISGKCKRDVCL 
MWMSNRLAWEFTCRA 


1231 


2581 


A 


9744 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPP 

ACRIMPTTVDDVLEHGGEFHFFQKQMFFLLA 

LLSATFAPIYVGIVFLGFTPDHRCRSPGVAELS 

LRCGWSPAEELNYTVPGPGPAGEASPRQCRR 

YEVDWNQSTFDCVDPLASLDTNRSRLPLGPC 

RDGWVYETPGSSIVTEFNLVCANSWMLDLFQ 

SSVNVGFFIGSMSIGYIADRFGRKLCLLTTVLI 

NAAAG VLMAI SPT YT WML1FRLIQGLVSKAG 

WL1GYILITEFVGRRYRRTVGIFYQVAYTVGL 

LVLAGVAYALPHWRWLQFTVALPNFFFLLY 

YWCPESPRWLISQNKNAEAMRIIKHIAKKNG 

KSLPASL 


1232 


2582 


A 


9753 


164 


517 


PGPGMQGPPPITPTSWSLPPWRAYVAAAVLC 
YINLLNYMNWFIIAGVLLDIQEVFQISDNHAG 
LLQTVFVSCLLLSAPVFGYLGDRHSRKATMS 
FGILLWSGAGLSSSFISPRYSWLF 


1233 


2583 


A 


9757 


25 


419 


LPAPWTERVRKSEGLVGTCLGDPMASPRTVT 
IVALSVALGLFFVFMGTIKLTPRLSKDAYSEM 
KRAYKSYVRALPLLKKMGINSILLRKSIGALE 
VACGrVMTLVPGRPKDVANFFLLLLVLAVLF 
FHQLV 


1234 


2584 


A 


9765 


71 


456 


RLELDWGFSLHFLPVAYLCPLSSGFEMNVQP 
CSRCGYGVYPAEKISCIDQIWHKACFHCEVC 
KMMLo VNNF VoHQKKJr r LtiAHNrisSsDi I r I o 
VYHTPLNLNVRTFPEAISGIHDQEDGEQCKSV 
FHWD 


1235 


2585 


A 


9767 


52 


559 


1RSGAMSVDKAELCGSLLTWLQTFHVPSPCA 

SPQDLSSGLAVAYVLNQIDPSWFNEAWLQGI 

SEDPGPNWKLKVTSGLLERGQTGEEMXRDGP 

ARHMSWVMGRKRDRCLVINHLFIHSSMEYSP 

CARPGHSARNOTDKNLPHTAI1LVTSNTYTTI 

KINFQAGRSGSCL 


1236 


2586 


A 


9770 


352 


608 


FRGEALTVRFLTKRFIGEYASNFESIYKKHLC 
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LERKQLNLEIYTjPCSQTQKAKFSLTS^ 
DGFVIVYDISDRSSFAFAKALI 


1237 


2587 


A 


9793 


266 


515 


NIIAnYFPFPRLFLLRDSQSNPKj^ALTLCHH 
QKIKOTQ1LPVSIDALTPPLWCFLVSFLTHFS 
RYKPTRPVC1TQFQGCS 


1238 


2588 


A 


9802 


537 


967 


ELGAGRSDREAMEAAVKEEISVEDEAVDKNI 

FRDCNKIAFYRRQKQWLSKKSTYRALLDSVT 

TDEDSTRFQUNEASKVPLLAEIYGIEGNIFRLK 

INEETPLKPRPEWDVLTSKPSTVRLISCSGDT 

GSLILADGK.GDLKC 


1239 


2589 


A 


9805 


105 


540 


VPGDPAMVRAGAVGAHLPASGLDIFGDLICK 

MNKRQLYYQVLNFAMIVSSALMIWKGLIVLT 

GSESPrVVVLSGSMEPAFHRGDLLFLTNFRED 

Pli^GEIVVFKVEGRDIPP/HRVlKVHEKDNG 

DIKFLTKGDNNEGDDRGSYK 


1240 


2590 


A 


9819 


3 


305 


TDGRDPLPCAARRRGGGGECCGAGWVAEWS 
PQPLDPAMLLWMQGFVLEAVACQDNDDYLR 
YGILFEDLDCNGDGWDHELQEGLRNWSSAF 
DPNSEEHG 


1241 


2591 


A 


9834 


841 


1209 


SPARGKSNRTDVMITAPKMKKMTENLAAPEA 
LDSSTHSS STATQSRAKMNTPAPTPSTVPAIPR 
GGSGGPPPCAPHDRVSSVLQCDTQAMDHKTE 
SSHSWEFLFKRTKTPSPFHPAVRENRN 


mi 


2592 


A 


9843 


3 


589 


TISCGPATEPPASLLSSASSDDFCKEKTEDRYS 

LGSSLDSGMRTPLCRICFQGPEQGELLSPCRC 

DGSVKCTHQPCLIKV/rSERGCWSCELCYYKY 

HV1AISTKNPLQWQAISLTVIE1CVQVAAAILGS 

LFLIASISWLIWSTFSPSARWQRQDLLFQICYG 

MYGFMDVMIVAVDSEDMVQAAKEVGKRWS 

DIPP 


1243 


2593 


A 


9846 


198 


411 


WMSHHAGKMPVMKGLLAPQNTFLDT1ATRF 
DGTHSNFILANAQVAKGFPIVYCSDGFCELAG 
FARTEVMQ 


1244 


2594 


A 


9848 


116 


650 


PICGFLYLCSAMASESSPLLAYRLLGEEGVAL 

PANGAGGPGG ASARKL STFLGVWPTVLSMF 

SIWFLRIGFWGHAGLLQALAMLLVAYFILA 

LTVLSVCA1ATNGAVQGGGAYCILQHRWTG 

VWPVXPAREVMISRTLGPEVGGSIGLMFYLA 

NVCGCAVSLLGLVESVLDVFGA 


1245 


2595 


A 


9849 


573 


1620 


KSKCRFPEGLSEGFGPMRXEALSSGSVQEAE 

AMLDEPQEQAEGSLTVYVISEHSSLLPQDMM 

SYIGPKRTAWRGIMHREAFNIIGRRJVQVAQ 

AMSLTEDVLAAALADHLPEDKWSAEKRRPL 

KSSLGYEITFSLLNPDPKSHDVYWDIEGAVRR 

YVQPFLNALGAAGNFSVDSQILYYAMLGVNP 

RFDSASSSYYLDMHSLPHVlWVESRLGSSAA 

SLYPVLNFLLYVPELAHSPLYIQDKDGAPVAT 

NAFHSPRWGGIMVYNVDSKTYNASVLPVRV 

EVDMVRVMEVFLAQLRLLFGIAQPQLPPKCL 

Lour loxiOJLJVH WfcLUKJLLW AKoVbNLAl Al 1 

TLTSLA 


1246 


2596 


A 


9850 


114 


464 


PPQLGAQRVREPRHPDVRAPLRVTSPGLRSRS 
ARSLGRRPR1AMVTVGNYCEAEGPVGPAWM 
QDGI^PCITFTLVPSTRMALGTLALVLALPCK 
RRERPAGADSLSWGAGPR1SSYV 


1247 


2597 


A 


9851 


2 


327 


FVRNKKMTRSCSAVGCSTRDTVLSRERGLSF 
HQFPTDTIQRSKWIRAVNRVDPRSKKIWIPGP 
GAILCSKHFQESDFESYGIRRKLKKGAVPSVS 
LYKVFKYSSRCTS 
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1248 


2598 


A 


9853 


58 


444 


RVDDFVYSKGGKDAGGADVSLACRRQSIPEE 

FRGITVVELIKKEGSTLGLTISGGTDKDGKPR 

VSNLRPGGLAARSDLLNIGDYIRSVNGIHLTR 

LRHDEIITLLKNVGERWLEVEYELPPPGGCP 

WT 


1249 


2599 


A 


9856 


2 


1265 


LPPPRPSRHRRGRAGTRASAAAAAGPTVSAV 
RAPVRGQD SGAGTPQGRLAGRGAHLSRVGA 
SGSGVAAGPAARHAPRRRCADAGEAVGASC 
GRCAVALLSGVCTLVSTHVCVGSGCPGAAGT 

TS\Jtr> AfFlA/'lAC At?? A VTTAPOPPP A"RPI OAfr^ 

GAGPAPGRAMRSTTLLALLALVLLYLVSGAL 

VFRALEQPHEQQAQREIXjEVREKFLRAHPCV 

SDQELGLLIKEVADALGGGADPETNSTSNSSH 

SAWDLGSAFFFSGTIITTIGGGGDWHVGGGK 

ELPHGGRCRETEGSQVAPRLPASPLCPGYGN 

VALRTDAGRLFCIFYALVGIPLFGILLAGVGD 

RLGSSLRHGIGHIEAIFLKWHVPPELVRVLSA 

TUT FT T TfiTT T FVLTPTFVFCYMEDWSKLEAIY 

FVIVTLTTVGFGDYVA ■ 


1250 


2600 


A 


9873 


2 


652 


FVVPSPCGG1PGRAPNGASRPTMGNSASRNDF 

EWVYTDQPHTQRRKEILAKYPAlKAUvIRPDP 

RLKWAVLVLVLVQMLACWLVRGLAWRWLL 

FWAYAFGGCVNHSLTLAIHDISHNAAFGTGR 

AARNRWLAVFANLPEGVPYAASFKKYHVDH 

HRYLGGDGLDVDVPTRLEGWFFCTPARKLL 

WLVLQPFFYSLRPLCVHPKAVTRMEVLNTLV 

QLA 


1251 


2601 


A 


9875 


150 


1209 


PVIivIPLHFSPGDIVRPSCCVSSSPKLRRNAHSR 

MEFNPSDHPRASTIFLSKSQTDVREKRKSLFTN 
HHPPGQ1ARKYSSCSTIFLDDSTVSQPNLKYTI 
KCVALAIYYHIKNRDPDGRMLLD1FDENLHPL 
c <: r \rppn VFiK - "ptsjpp niirmvR fvt? tt f^aaot. 

OiVOEi V JTlU I i-'IS-TllNl LLV^XVV^l I Ja-T V IV I L>r \Jt\-T\\£Lj 

TAECATVTLVYLERLLTYAEIDICPANWKRIV 
LGAILLASKVWDDQAVWNVDYCQILKD1TVE 
DMMELERQFLELLQFNINVPSSVYAKYYFDL 
RSLAE ANNLSFPLEPLSRERAHKLEAI SRLCED 
KYKDLRRSARKRSASADNLTLPRWSPAIIS 


1252 


2602 


A 


9879 


6 


376 


KRPDSRPPAQYRAGPTRPRTRGCELLYWKAT 
KAVGIKMGSLSTANVEFCLDVFKELNSNNIG 
DNIFFSSLSLLYALSMVLLGARGETEEQLEKV 
WNSSEVCSEPRSLSCSRSGSAKLILSLYQ 


1253 


2603 


A 


9880 


180 


388 


KEQAELLYGLYCQCDLTLSSHPSSVPAMSSC 

NFTHATFVLIGIPGLEKAJlFWVGFPLLSiVrYVA 

AMFGNC 


1254 


2604 


A 


9881 


19 


494 


VISFQIITDTIMDSSTAHSPVFLVFPPEITASEYE 

STELSATTFSTQSPLQKLFARKMKILGTIQ1LF 

GmTFSFGVIFLFTLLKPYPRFPFIFLSGYPFWG 

SVLFINSGAFLIAVKRKTTF/IXIILSRIN'INFLSA 

LGAIAGULLTFEFHPRSKLHL 


1255 


2605 


A 


9896 


72 


386 


RPGREQRDCFQAPPLGLGGRQTDMMHHPLT 
GATCVGLPNVGMCPQLSGALTFMYLQQGNQ 
EATVAPDTMAQPYASAQFAPPQNG1PGEYTA 
PHPHPAPEYTGQTT 


1256 


2606 


A 


9902 


95 


399 


SGGPAGLLHRPVLPKMGLSGLLPILVPFILLG 
DIQEPGHAEGELGKPCPKIKVECEVEEIDQCTK 
PRDCPENMKCCPF SRGKKCLDFRKVSLTL YH 
KEELE 


1257 


2607 


A 


9905 


374 


459 


EHLKSTPNRLGWAHTCNPST1.GGRGGW - 
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1258 


2608 


A 


9911 


364 


1974 


AGPGVPAVGGRWASGPGLGGRTLCSGPPDH 

QRRGPSCGASGDPQCVGSPHPQRARPLLARP 

GARLLPGHLPSPRPPRLPTGQPPAAAFRGPVR 

PQGGGHIHPLPTPGGRPCFAVSEGSGSALLLS 

YLGECGSSSYVTGAACISPVLRCREWFEAGLP 

WPYERGFLLHQKIALSRYATALEDTVDTSRL 

FRSRSLREFEEALFCHTKSFPISWDAYWDRND 

PLRDVDEAAVPVLCICSADDPVCGPPDHTLTT 

ELFHSNPYFFLLLSRHGGHCGFLRQEPLPAWS 

rib V 1L, £br KAL 1 lir r Ri JiKRIKulrfSRHRASFLG 

GRRRGGALQRJREVSSSSNLEEIFNWKRSYTRL 

MAAAAGAAAAPGSREPQDRPECGAGHPGPR 

VVDlJDDT>\Xrr T DDI? ACT /"IDT DTD ADC A T7T^C/~\T> 

ERPAARSGPEMRVRYPWAAVLAPYLALSQD 

PMYKSSASGQGASGSYNHVREEMLIKAGGA 

MSRRVVRQSKFRHVFGQAAKADQAYEDIRV 

SKVTWDSSFCAVNPKFLAIIVEAGGGGAFIVL 

PLAK 


1259 


2609 


A 


9919 


693 


935 


GCFKFIGESTCCWIFPSSVTTQCWAKAPRAA 

Tl APPT PQnPfTPPnnflCQVPDPTD'rA A ATT 

PPRPGRSHRKRKLVSTK 


1260 


2610 


A 


9921 


455 


1082 


QRSCLCSAIEKDGGDVKALYRRSQALEKLGR 
LDQAVLDLQRCVSLEPKNKVFQEALRNIGGQ 
IQEKVRYMSSTDAKVEQMFQILLDPEEKGTE 

QRLLDMGETOLMLAALRTLVGICSEHQSRTV 
ATLSILGTRRWSILGVESQAVSLAACHLLQV 

MPT1AI T^FrJVK'K'OPPfTlfPnATTV' 

ivir u/\i-,s\J2y\j v jsjvur jxVjjvCO aju v 


1261 


2611 


A 


9928 


1 


438 


GFRGAE APGAAQ APKKKKPRPTEGGPG AG SG 
RGKDPYRGPTLLHQPKPPKDEFLS SLES YEI AF 

PTP VDT-TNJnAT T A PQPPPPnpni! J?fiTfi A TA PQ 

r 1 1\. v unri vj/vl, j_ l /vr otrr rr\^]\\^t>j\\j l OA I Ac,l> 
RLFYKEASPSTHFLLNLTRSSRLLAGHVSVEY 
WTREGLAWQRADRPHCLYA 


1262 


2612 


A 


9931 


168 


435 


A AFMfvP. AO A A AVTPflT AT T WAUP.I nr.PPDA 

PPRLPFCLQELQGRHALHTFSLERTCSYQDFL 
W ADEGRLLHVGAQDL ATWHTL SPLGLW 


1263 


2613 


A 


9938 


247 


488 


RMSATSVDQRPKGQGNKVSVQNGSIHQKDG 
CNDDDFEPYLRSPDNQSNSYPPMSDPYMPGY 
YAPSIGFPYSLGEAAWSQL 


1264 


2614 


A. 


9941 


61 


277 


WLALLLGALLGTAWARRSQDLHCGACKAVR 
RRVROFKIYDY 


1265 


2615 


A 


9956 


2 


522 


FVASEVSKMPVPASWPHPPGPFLLLTLLLGLT 

EVAGEEELQMIQPEKLLLVTVGKTATLHCTV 

TSLLPVGPVLWFKGVGPGRELIYNQKEGHFP 

RVTTVSDLTKRNNMDFSIRISSrrPADVGTYY 

CVKFRKGSPDHVEFKSGAGTELSVRGEYSVG 

FLSQVWWWLSSHPFMN 


1266 


2616 


A 


10002 


243 


387 


PinsTMAPT-rr t T^AV^ , npppT<^M^rPPl^;PMk r p^ ^ ^ , 
HPGYAGKTCKQGRKTV 


1267 


2617 


A 


10004 


36 


707 


LPAPASTWSVARETMASSSVPPATVSAATAG 

PGPGFGFASKTKKKHFVQQKVKVFRAADPLV 

GVFLWGVAHSTNELSQVPPPVK1LLPDDFKAS 

SKIKVNNHLFHRENLPSHFKFKEYCPQVFRNL 

RDRFGIDDQDYLVSLTRNPPSESEGSDGRFLIS 

YDRTLVIKEVSSEDIADMHSNLSNYHQVRPLS 

SPILSLSSLLTYSSAIVSNRCQLGRKXIGRENP 


1268 


2618 


A 


10005 


2 


209 • . 


GEGYELFVPSNGVPAVCHMVGRRPHRAVLSP 
SQDELEHSLGESAAQGAAGWLWVSWENTR 
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M=Methionine, N=Asparagine, P=Proline 3 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 
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possible nucleotide deletion, V=possible 
nucleotide insertion 














TKVSLGLA 


1269 


2619 


A 


10010 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHD 
LQLRNI^ADHSKTQVQKKE^KSLKRDTKAI 
IDTGLKKTTQCPKLEDSEKEYVLDPKPPPLTL 
AQKLGLIGPPPPPLSSDEWEKVKQRSLLQGDS 
VQPCPICKEEFELRPQVFSIRG 


1270 


2620 


A 


10011 


2 


588 


RVDDFVRPLPPGLMSRSRASIHRGSIPAMSYA 
PFRDVRGPSTHRTQYVHSPYDRPGWNPRFCn 
SGNQLLMLDEDEIHPLLIRDRRSESSRNKLLR 
RTVSVPVEGRPHGEHEYHLGRSRRKSVPGGK 
Q Y SMEG AP AAPFRPS Q GFLSRRLKSSIKRTKS 
QPKLDRTSSFRQELPRFRSADHDRYRGWSMW 
DEIDV 


1271 


2621 


A 


10013 


209 


363 


LPAPPNLSPRLSFGFQFPGGNDNYLTITGPSHP 
FLSGAEVSQSCRRRGGRA 


1272 


2622 


A 


10014 


7 


388 


SAVTISWKWRSVMGIQTSPALLASLGAGLVT 
LLGLAVGSYLVRRSRRPQVTLLDPNEKDLLR 
LIDKTLSARSPCKHIYLSTRIDGSLSIRPYTPVT 
SDEDQGYVDIDIKVYLKGVHPTFPEGGKMSH 


1273 


2623 


A 


10016 


1 


1339 


MAARTLGRGVGRLLGSLRGLSGQPARPPCGV 

SAPRRAASGPSGSAPAVAAAAAQPGSYPALS 

AQAAREPAAFWGPLARDTLVWDTPYHTVW 

DCDFSTGKIG WFLG GQLNVS VNCLDQHVRJCS 

PESVALIWERDEPGTEVRTTYRELLETTCRLA 

N7TJCRHGVHRGDRVAIYMPVSPLAVAAMLA 

CARIGAVHTVIFAGFSAESLAGRINDAKCKW 

ITFNQGLRGGRVVELKKIVDEAVKHCPTVQH 

VLVAHRTDNKVHMGDLDVPLEQEMAKEDP 

VCAPESMGSEDMLFMLYTSGSTGMPKGIVHT 

QAG YLL YAALTHKL VFDHQPGDIFGCV ADIG 

WITGHSYWYGPLCNGATSVLFESTPVYFNA 

GRYWETVERLKINQFYGAPTAVRLLLKYGD 

AWVKKYDRSSLRTLGSVGEPINCEAWEWLH 

RWGDSRCTLVDTWWQT 


1274 


2624 


A 


10017 


1 


3750 


FRPQGTPRSPASHVLTMSAPDEGRRDPPKPKG 

KTLGSFFGSLPGFSSARNLVANAHSSARARPA 

ADPTGAPAAEAAQPQAQVAAHPEQTAPWTE 

KELQPSEKMVSGAKDLVCSKMSRAKDAVSS 

GVASWDVAKGWQGGLDTTRSALTGTKEV 

VSSGVTGAMDMAKGAVQGGLDTSKAVLTG 

TKDTVSTGLTGAVNVAKGTVQAGVDTTKTV 

LTGTKDTVTTGVMGAVNLAKGTVQTGVETS 

KAVLTGTKDAVSTGLTGAVNVARGSIQTGV 

DTSKTVLTGTKDTVCSGVTGAMNVAKGTIQT 

GVDTSKTVLTGTKDTVCSGVTGAMNVAKGT 

1QTGVDTSKTVLTGTKDTVCSGVTGAMNVA 

KGTIQTGVDTTKTVLTGTKNTVCSGVTGAVN 

LAKEAIQGGLDTTKSMVMGTKDTMSTGLTG 

AANVAKGAMQTGLNTTQNIATGTKJDTVCSG 

VTGAMNLARGTIQTGVOTTKIVLTGTICDTVC 

SGVTGAANVAKGAVQGGLDTTKSVLTGTKD 

AVSTGLTGAWVAKGTVQTGVDTTKTVLTG 

TKDTVCSGVTSAVNVAKGAVQGGLDTTKSV 

V1GTKDTMSTGLTGAANVAKGAVQTGVDTA 

KTVLTGTKDTVTTGLVGAVNVAKGTVQTGM 

DTTKTVLTGTKDTIYSGVTSAVNVAKGAVQT 

GLKTTQNIATGTKNTFGSGVTSAVNVAKGAA 

QTGVDTAXTVLTGTKDTVTTGLMGAVNVAK 

GTVQTSVDTTKTVLTGTKDTVCSGVTGAAN 
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correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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^Phenylalanine, G-Glycine, H«Histidine, 
^Isoleucine, K=Lysme, L°Leucine, 
M=Methionine, N=Asparagine, P=ProIine, 
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/^ssible nucleotide deletion, \-possible 
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VAKGAIQGGLDTTKSVLTGTKDAVSTGLTGA 

VKLAKGTVQTGMDTOCTVLTGTKDAVCSGV 

TGAANVAKGAVQMGVDTAKTVLTGTKDTV 

CSGVTGAANVAKGAVQTGLKTTQNIATGTK 

NTLGSGVTGAAKVAKGAVQGGLDTTKSVLT 

GTKDAVSTGLTGAVNLAKGTVQTGVDTSKT 

VLTGTKDTVCSGVTGAVNVAJCGTVQTGVDT 

AKTVLSGAKDAVTTGVTGAVNVAKGTVQTG 

VDASKAVLMGTKDTVFSGVTGAMSMAKGA 

VQGGLDTTKTVLTGTTCDAVSAGLMGSGNVA 

TGATHTGLSTFQNWLPSTPATSWGGLTSSRT 

TDNGGEQTALSPQEAPFSGISTPPDVLSVGPEP 

AWEAAATTKGLATDVATFTQGAAPGREDTG 

LLATTHGPEEAPRLAMLQNELEGLGDIFHPM 

NAEEQAQLAASQPGPKVLSAEQGSYFVRLGD 

LGPSFRQRAFEHAVSHLQHGQFQARDTLAQL 

QDCFRL 


1275 


2625 


A 


10025 


124 


415 


TU.ARKKEKTCPCKKEIGRNSRSGMYSRKAM 
YKKKYSAANTKVEKKKKEKVUVPVTKPVGG 
DKNGGTRVVKLPTMPRYYPTEDVPRKLLSHG 
KKPFS 


1276 


2626 


A 


10030 


3 


507 


GGSLRFSPPRVPSCSRVFCPVPPGGCGLPSPMS 

ASRPQ SPTTPW CLPRR Y MKHKRDDGPEKQED 

EAVDVTPVMTCVFVVMCCSMLVLLYYFYDL 

LVYWIGIFCLASATGLYSCLAPCVRRLPFGK 

CRIPNNSLPYFHKRPQARMLLLALFCVAVSV 

VWGVFRNEDQ 


1277 


2627 


A 


10035 


51 


869 


YSRFTVPLPATMASSEVARHLLFQSHMATKT 

TCMSSQGSDDEQIKRENIRSLTMSGHVGFESL 

PDQLVNRSIQQGFCFN1LCVGETGIGKSTLIDT 

LFNTNFEDYESSHFCPNVKLKAQTYELQESN 

VQLKLTIVNTVGFGDQINJCEERQLGRSQSTEN 

PQKYRSEQHPVEPKKCTSFWKGALGKWAGIE 

SSGQSAQQPYLPINSPPHRLADVADVHLFSSV 

LSGAFGCYHLDVTVNEFKKQQNRDEQEGYS 

KGDQEQGSWKHGADPLRGGEM 


1278 


2628 


A 


10036 


3 


457 


RAFDVRRKKSLRPCCPRDFHAGCLTVSGP ST 

VMGAVGESLSVQCRYEEKYKTFNKYWCRQP 

CLPIWHEMVETGGSEGVVRSDQVIITDHPGDL 

TFTVTLEKLTADDAGKYRCGIATILQEDGLSG 

FLPDPFFQVQVLVSSASSTENSVKTP 


1279 


2629 


A 


10039 


214 


435 


NDSLVPMSSWRSCARAPSSESAWRRSAATRR 
SRKCLRTKRKR WS SGKGTQMQSTLSETPRRA 
QMPCMWWYPFWG 


1280 


2630 


A 


10043 


2 


344 


RATWHN AGKEREA VQLMAG AEKRVKA SHS 
FLRGLFGGNTRIEEACEMYTRAANMFKMAK 
NWSAAGNAFCQAAKLHMQLQSKHDSATSFV 
DAGNAYKKADPQGKTARHVACYLCV 


1281 


2631 


A 


10080 


620 


818 


VIYKLDSSLFSYFIYFFIFETESHFLPLMKWTG 
PMAHC SLK1L ASRN S AD SAFL S AGDTSLSH ST 


1282 


2632 


A 


10084 


3 


1640 


S ASIIIRGDKRASGE VGIAPS SRHELIGEPS AKY 

NGTAIISLVRGPGILGEVTVFWRIFPPSVGEFA 

ETSGKLTMRDEQSAVIVVIQALNDDIPEEKSF 

YEFQLTA VSEGG VLSES SSTANITVVASD SPY 

GRFAFSHEQLRVSEAQRVNHTIRSSGDFGHVR 

LWYKTMSGTAEAGLDFVPAAGELLFEAGEM 

RKSLHVEILDDDYPEGPEEFSLTITKVELQGR 

GYDFTIQENGLQIDQPPEIGNISIVRIIIMKKDN 

AEGHEFDPKYTAFEVEEDVGLIMIPWRLHGT 
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Amino acid sequence (A^Alanine C^ysteine, 
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YGYVTADHSQSSSASPGGVDYILHGSTVTFQ 
HGQNLSFIN1S1IDDNE SEFEEP1EILLTGATGG 
AVLGRHLVSRIIIAKSDSPFGVIRFLNQSKISIA 
NTOSTMILSLVLERTGGLLGEIQVNWETVGPN 
SQEALLPQNRD1ADPVSGLFYFGEGEGGVRTH 
LTIYFHEEIE VEETFIKLHLVKGEAKLD SRAK 
DVTLTIQEFGDPNGWQFAPETLSKKTYSEPL 
ALEGPLLITFFVRRVKGTFGEIM 


1283 


2633 


A 


10088 


316 


516 


MGSKTLPAPVPIHPSLQLTNYSFLQAVNGLPT 
VPSDHLPNLYGFSALHAVHLHQWTLGYPAM 
HLXRS 


1284 


2634 


A 


10091 


2 


569 


FVSPSRAMASAL1YVSKFKSFVILWTPLLLLP 

LVILMPAKFVRCAYVliLMAIYWCTEVIPLAV 

TSLMPVLLFPLFQ1LDSRQVCVQYMKDTNML 

FLGGLIVAVAVERWNLHKRIALRTLLWVGA 

KPARLMLGFMGWALLSMWISNTATTAMMV 

PIVEAILQQMEATSAATEAGLELVDKGKAKE 

LP 


1285 


2635 


A 


10092 


290 


728 


KQSTRPDVMTLYPLHWQEEMSGESVVSSAVP 
AAATRTTSFKGTSPSSKYVKLNVGGAJLYYTT 
MQTLTKQDTMLKAMFSGRMEVLTDSEGWIL 
IDRCGKHFGTILNYLRDGAVPLPESRREIEELL 
AEAKYYLVQGLVEECQAALQV 


1286 


2636 


A 


10100 


1 


574 


RPRGRGAWAGPGGDYSGVRRQQRRRTRISGS 

QRGSDAAGTMGCCTGRCSLICLCALQLVSAL 

ERQIFDFLGFQWAP1LGNFLHIIWILGLFGTIQ 

YRPRYIMVYTVWTALWVTWNVFIICFYLEVG 

GLSKDTDLMTFNISVHRSWWREHGPGCVRR 

VLPPSAHGMMDDYTYVSVTGCIVDFQYLEVI 

HSA 


1287 


2637 


A 


10103 


252 


376 


RSRMGDKPIWEQIGSSFIQHYYQLFDNDRTQL 
GAIYVSFQL 


1288 


2638 


A 


10107 


1 


478 


MEEEDESRGKTEESGEDRGDGPPDRDPTLSPS 
AFILRAIQQAVGSSLQGDLPNDKDGSRCHGL 
R WRRCRSPRSEPRS QESG GTDTATVLDMATD 
SFLAGLVSVLDPPDTWVPSRLDLRPGESEDM 
LELVAEVR1GDRDPIPLPVPSLLPRLRAWRTG 
KT - 


1289 


2639 


A 


10113 


237 


438 


LLSRMPSTNRAGSLKDPEIAELFFKEDPEKLFT 
DLREIGHGSFGAAYFARDVRTNEWAIKKMS 
YSG 


1290 


2640 


A 


10114 


367 


856 


RGAKAKSAVLPPGPPCSSILILSPPAPLTPRSPG 

TEATRPTAMSKSLKKKSHWTSKVHESV1GRN 

PEGQLGFELKGGAENGQFPYLGEVKPGKVAY 

ESGSKLVSEELLLEVNETPVAGLTIRDVLAVI 

KHCKDPLRLKCVKQGESSGLLSVLPGGGTAR 

GAGQ 


1291 


2641 


A 


10116 


128 


591 


RTIRETERRSALSCSVLKSEPLPGLQPQASQQR 

RRRLPGRRQVQVQEGGGSGLRAWVLAMASV 

LGSGRGSGGLSSQLKCKSKRRRRRRSKRKDK 

VSILSTFLAPFKHLSPGITNTEDDDTLSTSSAE 

VKENRNVGNLAARPPPSGDRARGGATR 


1292 


2642 


A 


10121 


1 


749 


QRRRFRAGLWGGHGLTDGLRKNGGCGCSAR 

VPRVGERLRGHRCPDPLCLLLDMLFLSFHAG 

SWESWCCCCLIPADRPWDRGQHWQLEMADT 

RSVHETRFEAAVKVIQSLPKNGSFQPTNEMM 

LKFYSFYKQATEGPCKLSRPGFWDPIGRYKW 

DAWSSLGDMTKJEEANflAYVEEMKKIIETMP 

MTEKVEELLRVIGPFYEIVEDKK.SGRSSDITSD 
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LGNVLTSTPNAKTVNGKAESSDSGAESEEEE 
AC 


1293 


2643 


A 


10124 


2 


989 


PLMSLVRVVEFYAASSAQKTPSRLENYYMVC 

KADEKFNQLVHFLRNHKQEKHLVFFRYSSGL 

CGRGIRD S ARMCSTC ACVEYYGKALEVLVK 

GVTCIMCIHGKMKYKRNKIFMEFRKLQSGILV 

CTDVMARGIDIPEVNWVLQYDPPSNASAFVH 

RCGRTARIGHGGSALVFLLPMEESYINFLAIK 

QKCPLQEMKPQRNTADLLPKLKSMALADRA 

VFEKGMKAFVSYVQAYAKHECNLIFRLKDL 

DFASLARGFALLRMPKMPELRGKQFPDFVPV 

DVNTDTIPFKDKIREKQRQKLLEQQRREKTEN 

EGRRKFDCNKAWSKQKAKKK 


1294 


2644 

• 


A 


10129 


91 


1042 

_ 


VTMYKDCIESTGDYFLLCDAEGPWGIILESLA 

ILGIWITIXLIJU^LFLMRKIQDCSQWNVLPTQ 

LLFLLSVLGLFGLAFAFUELNQQTAPVRYFLF 

GVLFALCFSCLLAHASNLVKLVRGCVSFSWT 

TILCLAIGCS1XQIIIATEYVTLIMTRGMMFVN 

MTPCQLNVDFVVLLVYVLFLMALTFFVSKAT 

FCGPCE^^^QHGRLIFr^VLFS^IWVVWISML 

LRGNPQFQRQPQWDDPWCIALVTNAWVFL 

LLYIVPELCILYRSCRQECPLQGNACPVTAYQ 

HSFQVENQELSRDKWKVLLNSDFLSHSGA 


1295 


2645 


A 


10133 


376 


518 


RPRVVTHNSQWCFLPQDHPGWLPGQSGAPG 
GRGAPRQEGPGSSWRQV 


1296 


2646 


A 


10135 


3 


551 


EWSLDPFMGIMSGQVGDLSPSQEKSLAQFRE 
N1QDVLSALPNPDDYFLLRWLQARSFDLQKS 
EDMLRKHMEFRKQQDLANILAWQPPEVVRL 
YNANGICGHD GEGSPVWYHIVGSQDPKGLLL 
SASKQELLRDSFRSCELLLRECELQSQKLGKR 
VEKHAIFGLEGLGLRDLWKPGIELLQE 


1297 


2647 


A 


10138 


48 


407 


MVSSCCGSVCSDQGCGQDLCQETCCRPSCCE 
TTCCFLTTCCRPSCCVSSCCRPQCCQSVCCQPT 
CSRPSCCQTTCCRTTCYRPSCCVSSCCRPQCC 
QPVCCQPTCCRPSCCETrCCHPXCC 


1298 


2648 


A 


10156 


94 


453 


GGNRKSAEMFSQVPRTPASGCYYLNSMTPEG 
QEMYLRFDQTTRRSPYTIMSRILARHQLVTKI 
QQEIEAKEACDWLRAAGFPQYAQLYEDSQFP 
INIVAVKNDHDFLEKDLGEPLCRRLNT 


1299 


2649 


A 


10161 


1 


393 


PRFSELVDGRGRVSARFGGSPSKAATVRSQPT 
ASAQLENMEEAPKRVSLALQLPEHGSKDIGN 
VPGNCSENPCQNGGTCVPGADAHSCDCGPGF 
KGRRCELACnCVSRPCTRLFSETKAFPVWEGG 
VCHHV 


1300 


2650 


A 


10162 


98 


391 


AKIASLERIMPANYTCTRPDGDNTDFRYFIYA 
VTYTGILGPGLIGNILALVAnFYGYMKETKRA 
VIFMINLAIADLLQVLSLPLRIFYYLKHDWPF 
VPV 


1301 


2651 


A 


10165 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAF1SSHGTE 

KQLQCMPMEGRGRASSSISDLQGKGFEKGTG 

EKHVPGVGSARHSPQASAGGSPWQRGKAQT 

RWLGKPDPGRKRRRGSPQEEGGLRVSAAAR 

LLCSGANRCKVLVRQNSTPNTQQPAVHPSTP 

PSRPLPQAGRCLVAPLRPHPDWVAAKTLAKA 

LRAPGKPWRLAAPSPLGDLGAPGLPGPSTAP 

RTLSVEEPGVECNQLCLYADVTDPVLCLGQK 

DPG VEGKHCEKEKI S S SKELKHVHAKSEP SKP 

ARRLSESLHWDENKNESKIEREHKRRTSTPV 

IMEGVQEETDTRDVKRQVERSE1CTEEPQKQ 
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/=possible nucleotide deletion, V=possible 
nucleotide insertion 














KSTLKNEKHLKKDDSETPHLKSIXKKEVKSS 

KEKPEREKTPSEDKLSVKHKYKGDCMHKTG 

DETELHSSEKGLKVEENIQKQSQQTKLSSDDK 

TERKSKHRNERiCLSVLGKDGKPVSEYIIKTDE 

NVRKENNKXERRLSAEKTKAEHKSRRSSDSK 

IQKDSLGSKQHGITLQRRSESYSEDKCDMDST 

NMDSNLKPEEVVHKEKIUITKSLI^EKLVLKS 

KSKTQGKQVKWETELQEGATKQATTPKPD 

KEKNTEENDSEKQRKSKVEDKPFEETGVEPV 

LETASSSAHSTQKDSSHRAKLPLAKEKYKSD 

KDSTSTRLERKLSDGHKSRSliCHSSKDIKKKD 

ENKSDDKDGKEVDSSHEKARGNSSLMEBCKL 

SRRLCENRRGSLSQEMAKGEEKLAANTLSTP 

SGSSLQRPKKSGDMTLIPEQEPMEIDSEPGVE 

NVFEVSKTQDNRNNNSHQDIDSENMKQKTS 

ATVQKDELRTCTADSKATAPAYKPGRGTGV 

NSNSEKHADHRSTLTKKMfflQSAVSKMNPGE 

KEPIHRGTTEVNIDSETVHRMLXSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPS 

LSSVTVVPLRESYDPDVIPLFDKRTVLEGSTA 

STSPADHSALPNQSLTVRESEVLKTSDSKEGG 

EGFTVDTPAKASITSKRHPEAHQATLLDGKQ 

GKVIMPLGSiaTGVIVENENrnCEGGLVDMA 

KKENDLNAEPNLKQTIKATVENGKKDGIAVD 

HWGLNTEKYAETVKLKHKRSPGKVKDISID 

VERRNENSEVDTSAGSGSAPSVLHQRNGQTE 

DVATGPRRAEKTSVATSTEGKDKDVTLSPVK 

AGPATTTSSETRQSEVALPCTSIEADEGLIIGT 

HSRNNPLHVGAEASECTVFAAAEEGGAWTE 

GFAESETFLTSTKEGESGECAVAESEDRAADL 

LAVHAVKJEANVNSVVTEEKDDAVTSAGSEE 

KCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEG 

TVTCTGAEGRSDNFVICSVTGAGPREERMVT 

GAGWLGDNDAPPGTSASQEGDGSVNDGTE 

GESAVTSTGITEDGEGPASCTGSEOSSEGFAIS 

SESEENGESAMDSTVAKEGTNVPLVAAGPCD 

DEG1VTSTGAKEEDEEGEDWTSTGRGNEIGH 

ASTCTGLGEESEGVLICESAEGDSQIGTWEH 

VEA£AGAAIMNANENmT3SMSGTEKGSKDT 

DICSSAKGIVESSVTSAVSGKDEVTPVPGGCE 

GPMTSAASDQSDSQLEKVEDTTISTGLVGGS 

YDVLVSGEVPECEVAHTSPSEKEDEDIITSVE 

NEECDGLMATTASGDITNQNSLAGGKNQGK 

VLIJSTSTTNDYTPQVSAITDVEGGLSDALRTE 

ENMEGTRVTTEEFEAPMPSAVSGDDSQLTAS 

RSEEKDECAMISTSIGEEFELPISSATTIKCAES 

LQPVAAAVEERATGPVLISTADFEGPMPSAPP 

EAESPLASTSKEEKDECALISTSIAEECEASVS 

GVVVESENERAGTVMEEKDGSGHSTS SVEDC 

CrtD\/CQ A "WPrvCn/TTYDC'V/T'D ATJTJNjfnT^T 1 AK/fTCTC 

fcOr V ooA vrvJ&jlujjro v i r AUdMvjU i AMlo 1 o 

TSEGCEAVMIGAVLQDEDRLTITRVEDLSDA 

AIISTSTAECMPISASIDRHEENQLTADNPEGN 

GDLSATEVSKHKVPMPSLIAENNCRCPGPVR 

GGKEPGPVLAVSTEEGHNGPSVHKPSAGQGH 

PSAVCAEKEEKHGKECPEIGPFAGRGQKESTL 

HLINAEEKNVLLNSLQKEDKSPETGTAGGSST 

ASYSAGRGLEGNANSPAHLRGPEQTSGQTAK 

DSSVSSIRYLAAVNTGAIKADDMPPVQGTVA 

EHSFLPAEQQGSEDNLKTSTTKCITGQESKIAP 
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Amino acid sequence (A— Alanine OK^ystcine, 
D=Aspartic Acid, E^Glutamic Acid, 
F=Phenylalanine, G=GIycine, ffc=Histidine, 
I=IsoIeucine, K«Lysine, L=Leucine, 
M«Methionine,N=Asparagine, P=Proline, 
Q=Glutamine, R^Arginine, S=Serine, 
T=Thrconinc, V-Valine, W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, possible 
nucleotide insertion 














SHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVS 

SEENVCDIGNEESPLNVLGGLKLKANLKMEA 

YVPSEEEKNGEILAPPESLCGGKPSGIAELQRE 

PLLVNESLNVENSGFRTNEEIHSESYNKGEISS 

GRKDNAEAISGHSVEADPKEVEEEERHMPKR 

KRKQHYLSSEDEPDDNPDVLDSRDETAQRQC 

PETEPHATKEENSRDLEELPKTSSETNSTTSRV 

MEEKDEYSSSETTGEKPEQNDDDT1KSQE 


1302 


2652 


A 


10167 


321 


842 


EPSLFPFLRPSPARPPPRPPAPFPSPELAGPEPH 

FVFYFFLSYVHPPKELAKYEYMEEQVTLTEKG 

NSTVAGRGTSVRCLSPSPRPLPPLLPLLADLLE 

DGFGEHPFYHCLVAEVPKEHWTPEGNPSPFP 

EARETKCYVRSSVGCVEPLTTQAEVTENLDR 

KNSQQVFKLLKKK 


1303 


2653 


A 


10171 


206 


429 


NN4ILIJCKRRLLINSLGEGTINGLLDELLETNV 
LSQEDTEIVKCENVTVIDKARDLLDSVIRKGA 
RACE1CITY1 


1304 


2654 


A 


10184 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGF 
YHEAVVLFTQALBCLNPQDHRLFGNRSFCHER 
LGQPAWAJLADAQVALTLRPGWPRGLFRLGK 
ALMGLQRFREAAAVFQETLRGGSQPDAAREL 
RSCLLHLTLQGQRGGICAPPLSPGALQPLPHA 
ELAPSGLPSLRCPRSTALRSPGLSPLLH 


1305 


2655 


A 


10194 


z 




TDT 1 GRRFRVDGAAMAACEGRRSGALGSSO 

SDFLTPPVGGAPWAVATTVVMYPPPPPPPHR 

DFISVTLSFGESYDNSKSWRRRSCWRKWKQL 

SRLQRNMILFLLAFLLFCGLLFYINLADHWKG 

IRNTCT 


1306 


2656 


A 


10195 


1 


410 


IPGSTISLEGPLSKWTNVMKGWQYRWFVLDY 
NAGLLSYYTSKDKMMRGSRRGCVRLRGAVI 
GIDDEDDSTFTITVDQKTFHFQARDADEREK 
W1HALEETILRHTLQLQVRVFTWFPD S SLVGA 
FFF WLVS GFFFK 


1307 


2657 


A 


10205 


85 


308 


QGLPSTMVBCLGCSFSGKPGKDPGDQDGAAM 
DS VPLISPLDIS QLQPPLPDQWIKTQTEYQLS 
SPDQQNYTKSR 


1308 


265 8 


A 

A 






453 


ECGG1RQPGPGPPPALASAPAATMNRVGGSPS 
AAANYLLCTNCRKVLRKDKRIRVSQPLTRGP 
SAFIPEKEWQANTVDERTNFLVEEYSTSGRL 
DNITQVMSLHTQYLESFLRSQFYMLRMDGPL 
PLPYRHYIAIMAAARHQCSYLINM 


1309 


2659 


A 


10233 


45 


421 ■ 


RGWPEQQSTGRPRDVARQPRCQKEEGRRLRP 
RALESRTFQGSERSRWGPPLESTKENVQCGH 
RPAFPNSSWLPFHERLQVQNGECPWQVSIQM 
SRKHLCG G SILHW W W VLTAAHCFRRTLLDM 
AV 


1310 


ZooU 


A 

A 






442 


AFQLFNAKCESAFLSKRNPLQKNWTVLYRRK 
HKKGQSAEIQKKRTRRAFKFQRAITGASLADI 
MAK 


1311 


2661 


A 


10261 


751 


176 


LPGADYGGGHLSLRLFHLLLTSAAWVPDESQ 

VTLNSAICVLSTVLIMEFPDLGKHCSEKTCKQ 

LDFLPVKCDACKQDFCKDHFPYAAHKCPFAF 

QKDVHVPVCPLCNTPIPVKKGQIPDVVVGDHI 

DRDCDSHPGKKKEKIFTYRCSKEGCKKKEML 

QMVCAQCHGNFCIQHRHPLDHSCRHGSRPTI 

KAG 


1312 


2662 


A 


10270 


3 


669 


STSSDEGSPSASTPMINKTGFKFSAEKPVIEVP 
SMTILDKKDGEQAKALFEKVRKFRAHVEDSD 
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A mans* port nan / A t A Taftfn^ i f V/C fV"* T n P 

runino atiu sequence ^/vvuhuhig ^pi^i"^ 
D=Aspartic Acid, EpGlutamic Acid, 
Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, IM-eucine, 
M^Methionine, N=Asparagine, P=Proline, 

T=Threonine, V=Vaiine, W=Tryptophan, 
Y=Tyrosine, X=UnJcnowji, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














LIYKLYWQTVIKTAKFIFILCYTANFVNAISF 
EHVCKPKVEHUGYEWECTHNMAYMLKKL 
LIS YISIICVY GFICL YTLF\VLFRIPLKEYSFEKV 
REESSFSDIPDVKNDFAFLLHMVDQYDQLYS 
KRFGVFLSEVSENKLKE1SLNHEWTFEKL 


1313 


2663 


A 


10287 


1221 


266 


GAHRVLSPAQuAQJrKLis.oAAo V c, v &iyl v vj v^K 

VLLLVAFLLSGVLLSEAAKILTISTLGGSHYLL 

IJ)RVSQILQEHGHNVTMLHQSGKFLIPDIKEE 

EKSYQVIRWFSPEDHQKRIKKHFDSYIETALD 

GRKESEALVKLME1FGTQCSYLLSRKD1MDSL 

KNENYDLVFVEAFDFCSFLIAEKLVKPFVAIL 

PTTFG SLDFG LPSPLS YVP VFP SLLTDHMDF W 

GRVKNFLMFFSFSRSQWDMQSTFDNTIKEHF 

PEGSRPVLSHLLLKAELWFVNSDCAFDFARPL 

LPOTVYIGGLMEKPIKPVPQVSEPSAFSLGFT 


1314 


2664 


A 


10288 


536 


1890 


NVQLAKFSSTLVFFFSCDADPSALAKYVLAL 

VKKDKSEKELKALCIDQLDVFLQKETQIFVEK 

LFDAVNTKSYLPPPEQPSSGSLKVEFFPPQEK 

DIKKEErrKEEEREKKFSRRLNHSPPQSSSRYR 

E>ffiSRDERKKDDRSRKRDYDRNPPRRDSYRD 

RYTnRKRGRoKo Y £>KoKoKc> W bJsJfcJKJ^KIiKUKJJ 

RSRTRSRSRTRSRERDLVKPKYDLDRTDPLEN 

NYTPVSSVPSISSGHYPVPTLSSTITVIAPTHHG 

NNTTESWSEFHEDQVDHNSYVRPPMPKKRC 

RDYDEKGFCMRGDMCPFDHGSDPVWEDVN 

LPGMQPFPAQPPWEGPPPPGLPPPPPILTPPPV 

NLRPPVPFPGPLPPSLPPVTGPPPPLPPLQPSG 

MDAPPNSATSSVPTWTTGIHHQPPPAPPSLFT 

ADTYDTDGYNPEAPSLTNTSRPMYRHRVHPR 

AKLG 


1315 


2665 


A 


10293 


447 


1331 


SHPLLSCPEK V S AKLKAAAb AAAbbKK iKVjA 
GSRGICAGLRS VAPGPEPLKQEEGRRE Wti SSI 
GTPSPCGSAQAAAAAAAEEATEKIPALRPALL 
WALLALWLCCATPAHALQCRDGYEPCVNEG 
MCVTYHNGTGYCKCPEGFLGEYCQHRDPCE 

DCQYSTSHPCFVSRPCLNGGTCHMLSRDTYE 
CTCQVGFTGRNPKCPGGNLNYQFNGIIWYS 
GGSVPPSGTKTSKPAEHNAMGTGSKNFASGT 
LWVMVSGATSTSTSTL 


1316 


2666 


A 


10294 


118 


572 


SLSMESNHKSGDGLSGTQKEAALRALVQRTG 

YSLVQENGQRKYGGPPPGWDAAPPERGCEIFI 

GKLPRDLFEDELIPLCEKIGKIYEMRMMMDF 

NGNNRGYAFVTFSNKVEAKNAIKQLNNYEIR 

NGRLLGVCASVDNCRLFVGGIPKTKK 


1317 


2667 


A 


10301 


158 


1956 


LLKSCGVLLSGVCiPCEGKGPTVLVIQTAVPQ 

DRPTKSSMRSAAKPWNPAIRAGGHGPDRYRP 

LPAASSGMKSSKSSTSLAFESRLSRLKRASSE 

DTLNKPGSTAASGVVRLKXTATAGAISELTES 

RLRSGTGAFTTTKRTGIPAPREFSVTVSRERSV 

PRGPSNPRKSVSSPTSSNTPTPTKHLRTPSTKP 

KQENEGGEKAALESQVRELLAEAKAKDSEIN 

RLRSELKKYKEKRTLNAEGTDALGPNVTXjTS 

VSPGDTEPMIRALEEKNKNFQKELSDLEEENR 

VLKEKL1YLEHSPNSEGAASHTGDSSCPTS1TQ 

ESSFGSPTGNQLSSDIDEYKKNIHGNALRTSG 

SSSSDVTKASLSPDASDFEHITAETPSRPLSSTS 

NPFKS SKCSTAGSSPNS VSELSLASLTEKIQKM 

EENHHSTAEELQATLQELSDQQQMVQELTAE 
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^Phenylalanine, G=Glycine, H=Hisudine, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, V=possible 
nucleotide insertion 














NEKLVDEKTILETSFHQHRERAEQLSQENEKL 
MNLLQERVKNEEPTTQEGKIIELEQKCTGILE 
QGRFEREKLLNIQQQLTC SLRKVEEENQG AL 
EMTKIOiCEENEKU^EFLEI^RHN>n^MMAK^ 
EECRVTLEGLKMENGSLKSHLQG 


1318 


2668 


A 


10303 


333 


879 


GECFIMAAVVQQNDLVFEFASNYMEDERQL 

GDPAIFPAVIVEHVPGADILNSYAGLACVEEP 

NDMITESSIJDVAEEEiroDDDDDITLTVEASCH 

DGDETIETIEAAEAIXNMDSPGPMLDEKRINN 

NIFSSPEDDMVVAPVTHVSVTLDGIPEVMETQ 

QVQEKYADSPGASSPEQPKRKKK 


1319 


2669 


A 


10322 


169 


654 


MEVRMSGSVAVTRAIAVPGLLLLLIIATALSL 

LIGAKSLPASWLEAFSGTCQSADCTIVLDAR 

LPRTLAGLLAGGALGLAGALMQTLTRNPLAD 

PGLLGVNAGASFAIVLGAALFGYSSAQEQLA 

MAFAGALVASLIVAFTGSQGGGQLSPVRLTL . 

AGVXL 


1320 


2670 


A 


10323 


441 


2 


KMNQVAW1GGGQTLGAFLCHGLAAEGYRV 
AWDIQSDKAANVAQEINAEYGESMAYGFG 
ADATSEQSVLALSRGVDEIFGRVDLLVYSAGI 
AKAAFISDFQLGDFDRSLQVNLVGYFLCARE 
FSRLMIRDGIQGRIIQINSKSDE 


1321 


2671 


A 


10332 


1 


453 


RHRTAGPGSTISSRTDSASAPAARAMPCEYTY 

AKLTSDCSRPSLQWYTRAQSKMRRPRLLLKD 

ILKCTLLWGVRILYILKLNYTTEECDMKNMH 

YVDPDHVKRAQKYAQQVLQKESPPKFAKTS 

MALLFEHRYSTOLLPFVQKAPTDSEA 


1322 


2672 


A 


10333 


25 


423 


EPSNGPWYSALGNEDDEILLLGKDHGTFAAS 

ERKMRAHQVLTFLLLFVTTSGASENASTSRGC 

GLDLLPQNVYLCDLDAIWGIWEAVAGAGA 

LITLLLMULLGRLPFIKEKEKKSPAVLHFLFL 

LGTLG 


1323 


2673 


A 


10334 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAH 
QVLTFLLLFVITSVASENASTSRGCGLDLLPQ 
YVSLCDLDAIWGIWEAAAGAGALITLLLMLI 
LLVRLPFFKEKEKKSPVGLHFLFLLGTLGP 


1324 


2674 


A 


10336 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEE 

NSVTHHEVKCQGKPLAGIYRKREEKRNAGN 

AVRSAMKSEEQKIKDARKGPLVPFPNQKSEA 

AEPPKTPPSSCDSTNAAIAKQALKKPIKGKQA 

PRKKAQGKTQQNRKLTDFYPVRRSSRKSKAE 

LQSEERKRIDEL1ESGKEEGMKIDLIDGKGRG 

VIATKQFSRGDFWEYHGDLIEITDAKKREAL 

YAQDPSTGCYMYYFQYLSKTYCVDATRETN 

RLGRLTNHSKCGNCQTKLHDIDGVPHLIL1AS 

RDIAAGEELLYDYGDRSKASIEAHPWLKH 


1325 


2675 


A 


10338 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWL 

RGVTATFGRPAEWPGYLSHLCGRSAAMDLG 

PMRKSYRGDREAFEETHLTSLDPVKQFAAWF 

EEAVQCPDIGEANAMCLATCTRDGKPSARML 

LLKGFGKDGFRFFTNFESRKGKELDSNPFASL 

VFYWEPLNRQVRVEGPVKKLPEEEAECYFHS 

RPKSSQIGAVVSHQSSVIPDREYLRKKNEELE 

QLYQDQEVPKPKSWGGYVLYPQVMEFWQG 

QTNRLHDRIYFRRGLPTGD SPLGPMTHRGEE 

DWLYERLAP 


1326 


2676 


A 


10344 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPV 
1IA5LGVGLVTLLGLAVGSYLVRRSRRPQVT 
LLDPNEKYLLRLLDKTTV SHNTKRFRF ALPTA 
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Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W«Tryptophan, 
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nucleotide insertion 














HHTLGLPVGKHIYLSTRIDGSLVIRPYTPVTSD 

£DQGYVDLVDCVYLKGVHPKFPEGGKMSQY 

LDSLKVGDWEFROPSGLLTYTGKGHFNIQP 

NKKSPPEPRVAKKLGMIAGGTOITPMLQLIRA 

IIXVPEDPTQCFLLFANQTEKDIILREDLEELQ 

ARYPNRFKLWFTLDHPPKDWAYSKGFVTAD 

MIREHLPAPGDDVLVLLCGPPPMVQLACHPN 

LDKLGYSQKMRFTY 


1327 


2677 


A 


10345 


1 


968 


LQSAGEOVTHVLILLESPARPVAAVTQVQRR 

RYHRLSDMSMLAERRRKQKWAVDPQNTAW 

SNDDSKFGQRMLEBCMGWSKGKGLGAQEQG 

ATDHIKVQVKNNHLGLGATINNEDNWIAHQ 

DDFNQLLAELN rCHUVJEl lUowisJ^bKJvoro 

LEEKSKISKNRVHYMKFTKGKDLSSRSKTDL 

DCIFGKRQSKKTPEGDASPSTPEENETTTTSAF 

TIQEYFAKRMAALKNKPQVPVPGSDISETQVE 

RKRGKJCRNKEATGKDVESYLQPKAKRHTEG 

KPERAEAQERVAKKKSAPAEEQLRGPCWDQ 

SSKASAQDAGDHVQPA 


1328 


2678 


A 


10346 


173 


439 


GSAAMKVKJKCWNGVATWLWVANDENCGI 
CRMAFNGCCPDCKVPGDDCPLVWGQCSHCF 
HMHCILKWLHAQQVQQHCPMCRQEWKFKE 


1329 


2679 


A 


10351 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFL 

SMYLVTVLGNLLIILATISDSHLHTPMYFFLSN 

LSFADICVTSTTIPKMLMNIQTQNKVTTYL4CL 

MQMYFFILFAGFENFLLSVMAYDRFVAJCHP 

LHYMVIMNPHLCGLLVLASWTMSALYSLLQI 

LMWRLSFCTALEIPHFFCELNQVIQLACSDSF 

LNHMVIYFTVALLGGGPLTGILYSYSKIISSIH 

AISSAQGKYKAFSTCASHLSWSLFYGAILGV 

YLSSAATRNSHSSATASVMYTWTPMLNPFI 

YSLRNKDIKRALGIHLLWGTMKGQFFKKCP 


1330 


2680 


A 


10352 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERV 

TEHGTPKPFRKFDSVAFGESQSEDEQFENDLE 

TDPFNWQQLVSREVLLGLKPCEIiCRQEVlKEL 

FYTCRAHVRTl.KVLDQVFYQRVSREGILSPSE 

LRKIFSNLEDILQLHIGLNEQMKAVRKRNETS 

VtDQIGEDLLTWFSGPGEEKLKHAAATFCSNQ 

PF ALEMIKSRQKKD SRFQTFVQD AESNPLCRR 

LQLKDI1PTQMQRLTKYPLLLDNIATYTEWPT 

EREKVKKAADHCRQILNYVNQAVKEAENKQ 

RLEDYQRRLDTSSLKLSEYPNVEELRNLDLTK 

RKMIHEGPLVWKVNRDKTIDLYTLLLEDILV 

LLQKQDDRLVLRCHSKILASTADSKHTFSPVI 

KLSTVLVRQVATDNKALFVISMSDNGAQIYE 

LVAQTVSEKTVWQDUCRMAASVKEQSTKPI 

PLPQSTPGEGDNDEEDPSKLKEEQHGISVTGL 

QSPDRDLGLESTLISSKPQSHSLSTSGKSEVRD 

LFVAERQFAKEQHTDGTLKEVGEDYQIAIPDS 

EKSVQEDWQHFPRYRTASQGPQTDSV1QNSE 
NIKAYHSGEGHMPFRTGTGDIATCYSPRTSTE 
SFAPRDSVGLAPQDSQASNILVMDHMIMTPE 
MPTMEPEGGLDDSGEHFFDAREAHSDENPSE 
GDGAVNKEEKDVNLRISGNYLILDGYDPVQE 
SSTDEEVASSLTLQPMTGIPAVESTHQQQHSP 
QNTHSDGAISPFTPEFLVQQRWGAMEYSCFEI 
QSPSSCADSQSQIMEYIHKIEADLEHLKKVEE 
SYTILCQRLAGSALTDKHSDKS 
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nucleotide insertion 


1331 


2681 


A 


10353 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEG 

AAGQQPTAPDKS KETNKTDNTEAP VTKIELLP 

SYSTATLIDEPTEVDDPWNLPTLQDSGIKWSE 

RDTKGKILCFFQGIGRLILLLGFLYFFVCSLDIL 

SSAFQLVGGKMAGQFFSNSSIMSNPLLGLVIG 

VLVTVLVQSSSTSTSrWSMVSSSLLTVRAAIP 

IIMGANIGTSrrNTIVALMQVGDRSEFRRAFA 

GATVHDrTNWLSVLVLLPVEVATHYLEIITQL 

IVESFHFKNGEDAPDLLKVITKPFTKLIVQLDK. 

KVISQ1AMNDEKAKNKSLVKJWCKTFTNKTQ 

rNVTVPSTANCTSPSLCWTDGIQNWTMKNVT 

YKENIAKCQHIFVNFHLPDLAVGTILLILSLLV 

LCGCLIMIVKILGSVLKGQVATVIKKTINTDFP 

FPFAWLTGYLAILVGAGMTFIVQSSSVFTSAL 

TPLIGlGVaTORAYPLTLGSNIGTTTTAILAAL 

ASPGNALRSSLQ1ALCHFFFN1SGDLLWYP1PFT 

RLPIRMAKGLGNISAKYRWFAVFYLIIFFFLIP 

LTVFGLSLAGWRVLVGVGVPVVFinLVLCLR 

LLQSRCPRVLPKKLQNWNFLPLWMRSLKPW 

DAVVSKFTGCFQMRCCCCCRVCCRACCLLC 

GCPKCCRCSKCCEDLEEAQEGQDVPVKAPET 

FDNIT1SREAQGEVPASDSKTECTAL 


1332 


2682 


A 


10354 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPR 

GSQGKLRRVLVPMSVKPSWGPGPSEGVTAVP 

TSDLGEIHNWTELLDLFNHTLSECHVELSQST 

KRWLFAL YL AMFW GLVENLLVIC VNWRG 

SGRAGLMNLYILNMAIADLGIVLSLPVWMLE 

VTLDYTWLWGSFSCRFTHYFYFVNMYSSIFF 

LVCLSVDRYVTLTSASPSWQRYQHRVRRAM 

CAGIWVLSAIIPLPEWHIQLVEGPEPMCLFM 

APFETYSTWALAVALSTTILGFLLPFPLLTVFN 

VLTACRLRQPGQPKSRRHCLLLCAYVAVFV 

MCWLPYHVTLLLLTLHGTHISLHCHLVHLLY 

FFYDV1DCFSMLHCVINP1LYNFLSPHFRGRLL 

NAVVHYLPKDQTKAGTCASSSSCSTQHSIHT 

KGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


1333 


2683 


A 


10358 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQND 

LMGTAEDFADQFLRVTKQYLPHVARLCLIST 

FLEDGIRMWFQWSEQRDYIDTTWNCGYLLA 

SSFVFLNLLGQLTGCVLVLSRNFVQYACFGLF 

GIIALQT1AYSILWDLKFLMRNLAJLGGGLLLL 

LAESRSEGKSMFAGVPTMRESSPKQYMQLGG 

RVLLVLMFMTLLHFDASFFSIVQNIVGTALMI 

LVA1GFKTKLAALTLVVWLFAJNVYFNAFWT 

1PVYKPMHDFLKYDFFQTMSV1GGLLLWAL 

GPGGVSMDEKKKEW 


1334 


2684 


A 


10367 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFP 

ELPLPHVPGQESAKRRSARRFLMSELTKELM 

ELVWGTKSSPGLSDTIFCRWTQGFVFSESEGS 

ALEQFEGCiPC A V I APVQ AFLLKKLLF S bEK-SS 

WRDCSQEEQKELLCHTLCDILESACCDHSGS 

YCLVSWLRGKTTEETASISGSPAESSCQVEHS 

SALAVEELGFERFHALIQKRSFRSLPELKDAV 

LDQYSMWGNKFGVLLFLYSVLLTKGIENIKN 

EIEDASEPLIDPVYGHGSQSLINLLLTGHAVSN 

V\VDGDRECSGN4K1XGIHEQAAVGFLTLMEA 

LRYCKVGSYLKISKIPYLDCLASETHLTVFFA 

KDMALVAPEAPSEQARRVFQTYDPEDNGFIP 

DSlXEDVMKAU^LVSDPEYINlJvdKI^ 
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LGIILLGPFLQEFFPDQGSSGPESFTVYHYNGL 
KQSNYNEKVMYVEGTAWMGFEDPMLQTO 
DTPEKRCLQTKWPYIELLWTTDRSPSLN 


1335 


2685 


A 


10375 


82 


2929 


TR1KRRLGREKAMASPPRGWGCGELLLPFML 

LGTLCEPGSGQIRySMPEELDKGSFVGNIAKD 

LGLEPQELAERGVRIVSRGRTQLFALNPRSGS 

LVTAGRIDREELCAQSPLCVVNFNILVENKM 

KIYGVEVEIIDINDNFPRFRDEELKVKVNENA 

AAGTRLVLPFARDADVGVNSLRSYQLSSNLH 

FSLDWSGTDGQKYPELVLEQPLDREKETVH 

DLLLTALDGGDPVLSGTTHIRVTVLDANDNA 

PLFTPSEYSVSVPENIPVGTRJLLMLTATDPDE 

GINGKLTYSFRNEEEKISETFQLDSNLGEISTL 

QSLDYEESRFYLMEWAQDGGALVASAKW 

VTVQDVNDNAPEVTLTSLTSSISEDCLPGTVIA 

LFSVHDGDSGENGEIACSIPRNLPFKLEKSVD 

NYYHLLTTRDLDREETSDYNITLTVMDHGTP 

PLSTESHIPLKVADVNDNPPNFPQASYSTSVT 

ENNPRGVSIFSVTAHDPDSGDNARVTYSLAE 

DTFQGAPLSSYVSINSDTGVLVALRSFDYEQL - 

RDLQLWVTASDSGNPPLSSNVSLSLFVLDQN 

DNTPEELYPALPTDGSTGVELAPRSAEPGYLV 

TKWAVDKDSGQNAWLSYRLLKASEPGLFA 

VGLHTGEVRTARALLDRDALfCQSL WAVED 

HGQPPLSATFTVTVAVADRIPDILADLGSIKTP 

IDPEDLDLTLYLVVAVAAVSCVFLAFVIVLLV 

LRLRRWHKSRLLQAEGSRLAGVPASHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLffPQPNY 

ADTLLSEESCEKSEPLLMSDKVDANKEERRV 

QQAPPNTDWRFSQAQRPGTSGSQNGDDTGT 

WPNNQFDTEMLQAMILASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYR 

QNVYIPGSNATLTNAAGKRDGKAPAGGNGN 

KKKSGKKEKK 


1336 


2686 


A 


10379 


I 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEK 
LAKLQAQVRIGGKGTARRKKKVVHRTATAD 
DKKLQSSLKKLAVNNIAGIEEVNM1KDDGTVI 
HFNNPKVQASLSANTFAITGHAEAKPITEMLP 
GILSQLGADSLTSLRKLAEQFPRQVLDSKAPK 
PEDIDEEDDDVPDLVENFDEASKNEAN 


1337 


2687 


A 


10380 


1 


1263 


IPGSTISWSPAAARGLSVCRCCRLHPASAMDL 

FGDLPEPERSPRPAAGKEAQKGPLLFDDLPPA 

SSTDSGSGGPLLFDDLPPASSGDSGSLATSISQ 

MVKTEGKGAKRKTSEEEKNGSEELVEKKVC 

KASSVTFGLKGYVAERKGEREEMQDAHVILN 

DITEECRPPSSLITRVSYFAVFDGHGGIRASKF 

AAQNLHQNLIRKFPKGDVISVEKTVKRCLLD 

TFKHTDEEFLKQASSQKPAWKDGSTATCVLA 

VDNILYIANLGDSRAILCRYNEESQKHAALSL 

SBCJEHNPTQYEERMRIQKAGGNVRDGRVLGV 

LEVSRSIGDGQYKRCGVTSVPDIRRCQLTPND 

RFILLACDGLFKVFTPEEAVNFILSCLEDEKIQ 

TREGKSAADARYEAACNRLANKAVQRGSAD 

NVTVMWRIGH 


1338 


2688 


A 


10385 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHG 

YPGITEELLRSQLYPEVPPEEFRPFLAKMRGIL 

KSIASADMDFNQLEAFLTAQTKKQGGITSDQ 

AAVISKFWKSHKTKIRESLMNQSRWNSGLRG 

tSWRVDGKSQSRHSAQIHTPVAIlELELGKYG 

QESEFLCLEFDEVKVNQILKTLSEVEESISTL1S 
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QPN 


1339 


2689 


A 


10386 


50 


390 


LGAMAKHHPDLIFCRKQAGVA1GRLCEKCDG 
KCVICDSYVRPCTLVRICDECNYGSYQGRCVI 
CGGPGVSDAYYCKECTIQEKDRDGCPKIVNL 
GSSKTDLFYEKKKYGFKKR 


1340 


2690 


A 


10388 


113 


3472 


SQLRKGASATHSSPSRTDCIAQMMDIYVCLK 

RPSWMVDNKRMRTASNFQWLLSTFILLYLM 

NQVNSQKKGAPHDLKCVTNNLQVWNCSWK 

APSGTGRGTDYEVCIENRSRSCYQLEKTSIKIP 

ALSHGDYEITINSLHDFGSSTSKFTLNEQNVSL 

IPDTPETLNLSADFSTSTLYLKWNDRGSVFPHR 

SNNOWEIKVLRKESMELVKLVTHNTTLNGKD 

TLHHWSWASDMPLECAIHFVEIRCYIDNLHFS 

GLEEWSDWSPVKNISWIPDSQTKVFPQDKVIL 

VGSDITFCCVSQEKVLSALIGHTNCPLIHLDGE 

NVAIKIRNIS VS AS S GTNVVFTTEDNIFGT VIF 

AGYPPDTPQQLNCETHDLKEIICSWNPGRVTA 

LVGPRATSYTLVESFSGKYVRLKRAEAPTNES 

YQLLFQMLPNQEIYNFTLNAHNPLGRSQSTIL 

VNITEKVYPHTPTSFK VKDIN ST A VKL S WHLP 

GNFAKINFLCEIEIKXSNSVQEQRNVTrKGVE 

NSSYLVALDKLNPYTLYTFRIRCSTETFWKW 

SKWSNKKQHLTTEASPSKGPDTWREWSSDG 

KNLIIYWKPLPINEANGKILSYNVSCSSDEETQ 

SLSEIPDPQHKAEIRLDKNDYIISVVAKNSVGS 

SPPSKIASMEIPNDDLKIEQWGMGKGILLTW 

HYDPNMTCDYVIKWCNSSRSEPCLMDWRKV 

PSNSTETVEESDEFRPGIRYNFFLYGCRNQGY 

QLLRSMIGY1EELAPIVAPNFTVEDTSADSILV 

KWEDIPVEELRGFLRGYLFYFGKGERDTSKM 

RVLESGRSDIKVKNTTDISQKTLRIADLQGKTS 

YHLVLRAYTDGGVGPEKSMYWTKENSVGL 

1IAILIPVAVAVTVGVVTSILCYRKREWIKETFY 

PDIPNPENCKALQFQKSVCEGSSALKTLEMNP 

CTPNNVEVLETRSAFPKIEDTEIVSPVAERPEN 

RSDAKPENHVVESYCPPHEEEIPNPAADETGG 

TAQVIYIDVQSMYQPQAKPEEEQENDPVGGA 

GYKPQMHLPINSTVEDIAAEEDLDKTAGYRP 

QANVNTWNLVSPDSPRSIDSNSEIVSFGSPCSI 

NSRQFLIPPKDEDSPKSNGGGWSFTNFFQNKP 

ND 


1341 


■ 2691 


A 


10392 


1 


5057 


MLPPKHLSATKPKKSWAPNLYELDSDLTiCEP 

DVI1GEGPTDSEFFHQRFRNLIYVEFVGPRKTL 

DKLRNLCLDWLQPETRTKEEnELLVLEQYLTlI 

PEKLKPWVRAKKPENCEKLVTLLENYKEMY 

QPEGESLHGVLWSAGLRCPLGLSASTLLTW 

SGLDNSLSWAAVGMSCVLWDIELHHDFLGV 

ATKSVSTHAQGDAAQGLGGTIVRMWARDSN 

LATGVLLDDNNSDVTSDDDMTRNRRESSPPH 

S VHSF S GDRD WDRRGRSRDTEPRDRW SHTR 

NPRSRMPPRDLSLPWAKTSFEMDREDDRDS 

RAYESRSQDAESYQNVVDIAEDRKPHNTiQD 

NMENYRKLLSLGVQLAEDDGHSHMTQGHSS 

RSKRSAYPSTSRGLKTMPEAKKSTHRRGICED 

ESSHGVTMEKFIKDVSRSSKSGRARESSDRSQ 

RFPRMSDDNWKDISLNKRESVIQQRVYEGNA 

FRGGFRFNSTLVSRKRVLERKRRYHFDTDGK 

GSIHDQKGCPRKKPFECGSEMRKAMSVSSLS 

SLSSPSFTESQPIDFGAMPYVCDECGRSFSVIS 

EFVEHQIMHTRENLYEYGESFIHSVAVSEVQK 
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SQVGGKRFECKDCGETFNKSAALAEHRKJHA 

RGYLVECKNQECEEAFMPSPTFSELQKIYGK 

DKFYECRVCKETFLHSSALIEHQKIHFGDDKD 

NEREHEEERERERGETFRPSPALNEFQKMYG 

KEKMYECKVCGETFLHSSSLKEHQKIHTRGN 

PFENKGKVCEETFIPGQSLKRRQKTYNKEKLC 

DFTDGRDAFMQSSELSEHQKIHSRKNLFEGR 

GYEKSVTHSGPFTESQKSHTITRPLESDEDEKA 

rTISSNPYENQKIPTKENVYEAKSYERSVIHSL 

ASVEAQKSHSVAGPSKPKVMAESTIQSFDAIN 

HQRVRAGGNTSEGREYSRSVIHSLVASKPPRS 

HNGNELVESNEKGESSIYISDLNDKRQKIPAR 

ENPCEGGSKNRNYEDSVIQSVFRAKPQKSVP 

GEGSGEFKKDGEFSVPSSNVREYQKARAKKK 

YIEHRSNETSVIHSLPFGEQTFRPRGMLYECQ 

ECGECFAHSSDLTEHQKIHDREKPSGSKNYE 

WSVIRSLAPTDPQTSYAQEQYAKEQARNKCK 

DFRQFFATSEDLNTNQKIYDQEKSHGEESQGE 

NTDGEETHSEETHGQFTIEDPVIQGSDMEDPQ 

KDDPDDKIYECEDCGLGFVDLTDLTDHQKVH 

SRKCLVDSREYTHSVIHTHSISEYQRDYTGEQ 

LYECPKCGESFIHSSFLFEHQRIHEQDQLYSM 

KGCDDGFIALLPMKPRRNRAAERNPALAGSA 

IRCLLCG Q G FIH S S ALNEHMRLHREDDLLEQ S 

QMAEEAnPGLALTEFQRSQTEERLFECAVCG 

ESFVNPAEIJUDHVTVHKNEPYEYGSSYTHTS 

FLTEPLKGAIPFYECKDCGKSFIHSTVLTKHKE 

LHLEEEEEDEAAAAAAAAAQEVEANVHVPQ 

WLRIQGLNVEAAEPEVEAAEPEVEAAEPEV 

EAAEPNGEAEGPDGEAAEPIGEAGQPNGEAE 

QPNGDADEPDGAGIEDPEERAEEPEGKAEEPE 

GDADEPDGVGIEDPEEGEDQEIQVEEPYYDC 

HECTETFTSSTAFSEHLKTHASMUFEPANAFG 

ECSGYIERASTSTGGANQADEKYFKCDVCGQ 

LFNDHLSLARHQNTHTG 


1342 


2692 


A 


10393 


2 


1350 


GRPRS SSDNRNFLRERAGLSS AAVQTRIGNSA 

ASRRSP AARPP VP APPALPRGRPGTEGSTSL S 

APAVLWAVAVWWVSAVAWAMANYIHV 

PPGSPEVPKLNVTVQDQEEHRCREGALSLLQ 

HLRPHWDPQEVTLQLFTDGITNKLIGCYVGN 

TMEDWLVR1YGNK.TELLVDRDKEVKSFRVL 

QAHGCAPQLYCTFNNGLCYEFIQGEALDPKH 

VCNPAIFRLIARQLAKIHAIHAHNGWIPKSNL 

WLKMGKYFSLEPTGFADEDINKRFLSDIPSSQI 

LQEEMTWMKEILSNLGSPVVLCHNDLLCKNII 

YNEKQGDVQFTDYEYSGYNYLAYDIGNHFNE 

FAGVSDVDYSLYPDRELQSQWLRAYLEAYK 

EFKGFGTEVTEKEVEILFEQVNQFALASHFFW 

GLW ALIQAKY STIEFDFLGYAI VRFNQYFKM 

KPEVTALKVPE 


1343 


2693 


A 


10394 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASA 

QDARYGQKDSSDQNFDYMFKLLIIGNSSVGK 

TS FLFRY ADD SFTS AF V STVGIDFKVKTVFKN 

EKRIKLQrVVDTAGQERYRTTTTAYYRGAMGFI 

LMYD1TNEESFNAVQDWSTQIKTYSWDNAQ 

VILVGNKCDMEDERVISTERGQHLGEQLGFE 

FFETSAKDNINVKQTFERLVDnCDKMSESLET 

DPAITAAKQNTRLKETPPPPQPNCAC 


1344 


2694 


A 


10395 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGHISPAKDTS 
LQQRTPAEMSPVLHFYVRPSGHEGAASGHTR 
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M=Methionine, N=Asparagine, P=Proline, 
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RKLQGKLPELQGVETELCYNVNWTAEALPSA 

EETKKLMWLFGCPLLLDDVARESWLLPGSN 

DLLLEVGPRLNFSTPTSTN1VSVCRATGLGPV 

DRVETTRRYRLSFAHPPSAEVEAIALATLHDR 

MTEQHFPHPIQSFSPESMPEPLNGPINILGEGR 

LALEKANQELGLALDSWDLDFYTKRFQELQR 

NPSTVEAFDLAQSNSEHSRHWFFKGQLHVDG 

QKLVHSLFESIMSTQESSNPNNVLKFCDNSSA 

IQGKEVRFLRPEDPTRPSRFQQQQGLRHWFT 

AETHNFPTGVCPFSGATTGTGGRIRDVQCTG 

RGAHVVAGTAGYCFGNLHIPGYNLPWEDLSF 

QYPGNFARPLEVAIEASNGASDYGNKFGEPV 

LAGFARSLGLQLPDGQRJREWIKPIMFSGGIGS 

MEADHISKEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQ 

KMNRVIRACVEAPKGNPICSLHDQGAGGNG 

NVLKELSDPAGAIIYTSRFQLGDPTLNALEIW 

GAEYQESNALLLRSPNRDFLTHVSARERCPA 

CFVGTITGDRRIVLVDDRECPVRRNGQGDAP 

PTPPPTPVDLELEWVLGKMPRKEFFLQRKPP 

MLQPLALPPGLSVHQALERVLRLPAVASKRY 

LTNKVDRSVGGLVAQQQCVGPLQTPLADVA 

WALSHEEUGAATALGEQPVKSLLDPKVAA 

RLAVAEALTNLVTALVTDLRDVKCSGNWM 

WAAKLPGEGAALADACEAMVAVMAALGVA 

VDGGKDSLSMAARVGTETVRAPGSLVISAYA 

VCPDITATVTPDLKHPEGRGHLLYVALSPGQ 

HRLGGTALAQCFSQLGEHPPDLDLPENLVRA 

FSFTQGLLKDRLLCSGHDVSDGGLVTCLLEM 

AFAGNCGLQVDVPVPRVDVLSVLFAEEPGLV 

LEVQEPDLAQVLKRYRDAGLHCLELGHTGE 

AGPHAMVRVSVNGAVVLEEPVGELRALWEE 

TSFQLDRLQAEPRCVAEEERGLRERMGPSYC 

LPPTFPKASVPREPGGPSPRVAILREEGSNGDR 

EMADAFHLAGFEVWDVTMQDLCSGAIGLDT 

FRG VAFVGGFS YAD VLGS AKG WAAAVTFHP 

RAGAELRRFRKRPDTFSLGVCNGCQLLALLG 

WVGGDPNEDAAEMGPDSQPARPGLLLRHNL 

SGRYESRWASVRVGPGPALMLRGMEGAVLP 

VWSAHGEGYVAFSSPELQAQIEARGLAPLHW 

ADDDGNPTEQYPLNPNGSPGGVAGICSCDGR 

HLAVMrHrfcKAVKr WQ WAWKrrPrDlLl io 

PWLQLFENARNWTLEGSC 


1345 


2695 


A 


10396 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRE 
RVAMHY QMS VTLKYEIKXLIY VHLVIWLLLV 
AKMSVGHLRLLSHDQVAMPYQWEYPYLLSI 
LPSLLGLLSFPRNNIS YL VLSMISMGLFSLAPL1 
YGSMEMFPAAQQLYRHGKAYRFLFGFSAVSI 
MYLVLVLAVQVHAWQLYYSKKLLDSWFTST 


1346 


2696 


A 


10398 


1 


718 


DDFVRCGPQSAAMGASARLLRAVIMGAPGS 

EIGVLAKAFIDQGKLIPDDVMTRLALHELKNL 

TQYS WLLDGFPRTLPQ AE ALDRAYQIDT VINL 

NVPFEV1KQRLTARWIHPASGRVYNIEFNPPK 

TVG1DDLTGEPLIQREDDKPETVTKRLKAYED 

QTKPVLEYYQKKGVLETFSGTETNKIWPYVY 

AFLQTKVPQRSQKASVTP 


1347 


2697 


A 


10402 


153 


1969 


KHRQENNALDMAPEIHMTGPMCLIENTNGEL 
VANPEALKJLSAITQPWVVAIVGLYRTGKSY 
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LMNKLAGKNKGFSLGSTVKSHTKGIWMWCV 

PHPKKPEHTLVLLDTEGLGDVKKGDNQNDS 

W1FTLAVLLSSTLVYNSMGTINQQAMDQLYY 

VTELTHRIRSKJSSPDENENEDSADFVSFFPDFV 

WTLRDFSLDLEADGQPLTPDEYLEYSLKLTQ 

GTSQKDKNFNLPKLCIRKPFPKiCKCFVFDLPI 

HRRKLAQLEKLQDEELDPEFVQQVADFCSYI 

FSNSKTKTLSGGIKVNGPRLESLVLTYINAISR 

GDLPCMENAVLALAQIENSAAVQKAIAHYD 

QQMGQKVQLPAETLQELLDLHRVSEREATEV 

YMKNSFKDVDHLFQKKLAAQLDKKRDDFCK 

QNQEASSDRCSALLQVIFSPLEEEVKAGIYSK 

PGGYCLHQKLQDLEKKYYEEPRKGIQAEEIL 

QTYLKSKESVTDA1LQTDQILTEKEK£IEVEC 

VKAESAQASAKMVEEMQDCYQQMMEEKEKS 

YQEHVKQLTEKMERERAQLLEEQEKTLT SKL 

QEQARVLKERCQGESTQLQNEIQKLQKTLKK 

KTKRYMSHKLKI 






A 


10404 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAG 

VAGGAPRRRTPVTMWRLLARASAPLLRVPLS 

DSWALLPASAGVKTLLPVPSFEDVSIPEKPKL 

RFEERAPLVPKVRREPKNLSDIRGPSTEATEFT 

EGNFAILALGGGYLHWGHFEMMRLTINRSM 

DPKNMFAIWRVPAPFKPITRKSVGHRMGGGK 

GAIDHYVTPVKAGRLVVEMGGRCEFEEVQG 

FLDQVAHKLPFAAKAVSRGTLEKMRKDQEE 

RERNNQNPWTFERIATANMLGIRXVLSPYDL 

THKGKYWGKFYMPKRV 


1349 


2699 


A 


10409 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINK 

AGKLQSQLRTTWAAAAFLDAFQKVADMAT 

NTRGGTREIG S ALTRMCMRHRS IE AKLRQF S S 

ALIDCLINPLQEQMEEWKKVANQLDKDHAK 

EYKKARQEIKKKSSDTLKLQKKAKKGRGDIQ 

PQLDSALQDVNDKYLLLEETEKQAVRKALIE 

ERGRFCTFISMLRPVIEEEISMLGEITHLQTISE 

DLKSLTMDPHKLPSSSEQVILDLKGSDYSWS 

YQTPPSSPSTTMSRKSSVCSSLNSVNSSDSRSS 

GSHSHSPSSHYRYRSSNLAQQAPVRLSSVSSH 

DSGFISQDAFQSKSPSPMPPEAPNQRRKEKRE 

PDPNGGGPTTASGPPAAAEEAQRPRSM 


1350 


2700 


A 


10410 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKST 
RGHSSLLPPSQDFVAGLSVILRGTVDDRLNW 
AFNLYDLNKDG CITKEEMLDIMKSIYDMMG 
KYTYPALREEAPREHVESFFQKMDRNKDGV 
VTIEEFIESCQKDENTMRSMQLFDNVI 
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WHAT IS CLAIMED IS: 

1. An isolated polynucleotide comprising a nucleotide sequence selected from Hie group 
consisting of SEQ ID NO: 1-1350, a mature protein coding portion of SEQ ID NO: 1-1350, an 
active domain of SEQ ID NO: 1-1350, and complementary sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-1350. 

11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 
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13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 
sample. ~ . . 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

1 7. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 

a) contacting the compound with the polypeptide of claim 1 0 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 

18. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 
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a) contacting the compound with the polypeptide of claim 1 0, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 1 0 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected from 
the group consisting of a polynucleotide sequence of SEQ ID NO: 1 -1 350, a mature protein 
coding portion of SEQ ID NO: 1-1350, an active domain of SEQ ID NO: 1-1350, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1,-1350, under conditions sufficient to express the polypeptide in said 
cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1351-2700, the mature protein portion thereof, or the active domain 
thereof. 



21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-1350. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 

26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format 
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27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 1 0 or 20 and a pharmaceutically acceptable carrier. 
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